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ABSTRACT 

 Purpose:  The purpose of this study was to develop a conceptual framework for 

curricular evaluation based on transformative learning theory and to demonstrate its use 

in evaluating a professional curriculum.  Transformative learning theory considers the 

process of constructing knowledge through critical reflection on the content, process, and 

premise of an experience.  Methods:  Critical reflection was operationalized by using the 

College’s Outcomes Expected document to provide the overarching curricular framework 

for a reflective portfolio developed by pharmacy students at the University of Arizona 

College of Pharmacy (UACOP).  Content reflection consisted of curricular mapping 

based on student and faculty questionnaires as well as comparison to the American 

Association of Colleges of Pharmacy (AACP) Center for the Advancement of 

Pharmaceutical Education (CAPE) Educational Outcomes 2004.  Process reflection 

focused on best practices literature-based indicators and student self-efficacy measures.  

Premise reflection included both content and process reflection to develop global 

recommendations.  Results:  The population consisted of 284 Doctor of Pharmacy 

(PharmD) students at the UACOP during the 2004-2005 academic year.  Transformative 

learning theory provides a potentially valuable tool for curricular evaluation by 

considering the content, process, and premise of construction of knowledge about the 

pharmacy curricula at respective schools and colleges of pharmacy. This study also 

demonstrated how transformative learning theory can be applied to both make sense of 

and use existing data in curricular evaluation.  Content reflection revealed concordance 

between student and faculty ranking of domain and associated competency coverage in 
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their respective curricular maps.  Process reflection revealed areas of needed 

improvement including student and faculty buy-in and the dual use of the portfolio for 

learning and assessment.  Premise reflection provided several global recommendations 

that other schools and colleges of pharmacy could use in implementing portfolio 

assessment.   
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CHAPTER 1 

INTRODUCTION 

Background 

 The new Accreditation Council for Pharmacy Education (ACPE) (formally the 

American Council on Pharmaceutical Education) Standards, echoing the current 

Accreditation Standards, state that schools and colleges of pharmacy must, 

“…systematically and sequentially evaluate its curricular structure, content, organization 

and outcomes,” (Accreditation Council for Pharmacy Education [ACPE], 2006, p. 23; 

American Council on Pharmaceutical Education [ACPE], 1997).  The new ACPE 

Standards 2007 further state that assessment measures should be used for continuous 

curricular improvement (ACPE, 2006).  As accreditation and assessment are intricately 

linked, outcomes assessment has continued to grow in prominence in higher education 

institutions of which schools and colleges of pharmacy are no exception (Abate, 

Stamatakis, & Haggett, 2003; Wright, 2002).   In the Excellence Paper on curricular 

development and assessment, assessment was defined as a continuous, systematic process 

of developing and reviewing student outcomes and collecting, reviewing, and using these 

data to inform program improvement (Abate et al., 2003).  Based on this view of 

assessment, an effective method of curricular evaluation and assessment should consider 

and allow the assessor to learn about the content, sequence, delivery, and evaluation of a 

curriculum for the purpose of improvement. 

 The “Outcomes Expected of Graduates of the Doctor of Pharmacy Program” or 

Outcomes Expected (OE) document was developed at the University of Arizona College 
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of Pharmacy (UACOP) by the Evaluation and Special Study Committee (ESSC) to 

incorporate a learning outcomes document based on competencies into the curriculum at 

the College (Draugalis, Slack, Sauer, Haber, & Vaillancourt, 2002).  The OE document 

consists of five domains with 18 associated competency statements.  The five domains 

are: i) patient care – ensuring appropriate therapy and outcomes, ii) dispensing 

medications and devices, iii) health promotion and disease prevention, iv) 

professionalism, and v) health systems management.  Competencies are representative of 

the ability to use a specific set of knowledge and skills to meet patient needs and are 

stated in a manner that reflects performance of the task in the practice setting (Draugalis 

et al., 2002).  The AACP Center for the Advancement of Pharmaceutical Education 

(CAPE) Educational Outcomes document served as the overarching framework for 

development of the domains and associated competencies in the OE document (AACP, 

1998).  Since its inception, the OE document has been operationalized as the overarching 

curricular framework through a required reflective portfolio for all pharmacy students at 

the UACOP.  The OE document has also been integrated into the syllabi of nearly all of 

the required didactic pharmacy courses to help students identify which of the domains 

and associated competencies are addressed in each respective course.    

 Transformative learning theory considers the process of constructing knowledge 

through critical reflection on the content, process, and premise of an experience (Kreber 

& Cranton, 2000; Mezirow, 1990, 1991, 2000).  Critical reflection involves an 

assessment of the validity of the assumptions underlying the premises on which problems 

are defined, examining both the sources and consequences of those assumptions 
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(Mezirow, 1990).  Content reflection involves an examination of content or description of 

the problem or present knowledge (Cranton & King, 2003; Kreber & Cranton, 2000).  

Process reflection is checking the problem solving strategies in use or testing if actions 

have been effective (Cranton & King, 2003; Kreber & Cranton, 2000).  Premise 

reflection is the questioning of the problem itself as well as the reasons behind specific 

actions (Cranton & King, 2003; Kreber & Cranton, 2000).  According to Mezirow, 

transformative learning occurs when critical self-reflection on the content, process, and 

premise of the experience results in a reformulation of the assumptions that form the 

frame of reference to interpret the experience, allowing for a more inclusive and 

integrative understanding (Mezirow, 1990, 1997).   

 While traditionally used in adult learning, transformative learning theory has also 

been used as a framework to explore the scholarship of teaching as well as organizational 

transformation (Kreber & Cranton, 2000; Yorks & Marsick, 2000).  Kreber and Cranton 

(2000) argued that the assessment of the scholarship of teaching has stressed outcome 

measures over the process of knowledge acquisition and should consider both learning 

about teaching and the demonstration of that knowledge through a transformative 

learning framework.  Kreber and Cranton (2000) suggested indicators of the scholarship 

of teaching within each of the domains they identified as contributing to the construction 

of knowledge about teaching.  Examples of possible indicators in each of the domains for 

content and process reflection included reviews of the literature to better inform 

practices.  Yorks and Marsick (2000) explored the idea of organizational transformation 
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which has the goal of allowing the organization to more effectively realize its 

performance objectives through a collective application of transformative learning.  

 

Purpose 

 The purpose of this study was to develop a conceptual framework for curricular 

evaluation based on transformative learning theory and to demonstrate its use in 

evaluating a professional curriculum. 

 

Significance 

 The significance of a critical reflection on the use of the OE document and 

reflective portfolios as a curricular framework is important given the new ACPE 

Accreditation Standards (2006) which would require the use of student portfolios in 

pharmacy curricula.  The UACOP is one of the first institutions to use a reflective 

portfolio and this assessment provides valuable information to other schools and colleges 

of pharmacy as they adapt their respective curricula to meet this new requirement.  

Transformative learning theory also provides a potentially valuable tool for curricular 

evaluation by considering the content, process, and premise of the construction of 

knowledge about the pharmacy curricula at respective schools and colleges of pharmacy.  

This study also provided a demonstration of using existing data collection points in 

curricular evaluation with the intent of making improvements.   
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Objectives 

1. Evaluate the concordance of the curricular map developed by faculty and the 

student rating of domain coverage in each academic year, as it relates to content 

reflection. 

2. Evaluate the adaptability of current domains and competencies as they relate to 

the new ACPE Accreditation Standards 2007 and the AACP CAPE Educational 

Outcomes 2004 as a component of content reflection.  

3. Describe student self-efficacy in performing each of the domains within the OE 

document in each academic year, as it relates to process reflection. 

4. Evaluate the use and evaluation of reflective portfolios in the pharmacy 

curriculum as a curricular framework, as it relates to process reflection. 

5. Evaluate the appropriateness of indicators currently used to assess the curriculum 

since the implementation of the OE document as the curricular framework, as it relates to 

premise reflection. 

6. Introduce the use of transformative learning theory into the pharmacy education 

literature as a form of curricular evaluation. 

Decisions 

The following decisions served as indicators, in lieu of hypotheses, of whether the 

objectives of the study were met. 

Decision 1. Determine the concordance of the curricular map developed from faculty 

course syllabi and the student rating of domain coverage in each academic year. 
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Decision 2. Determine the adaptability of current domains and competencies as they 

relate to the new ACPE Accreditation Standards and AACP CAPE Educational 

Outcomes 2004. 

Decision 3. Determine if student self-efficacy in performing each of the domains 

within the OE document increases, decreases, or remains the same in each academic year. 

Decision 4. Determine if the procedures currently in use with regard to the use of a 

reflective portfolio are in agreement with suggested practices based on an extensive 

review of the literature. 

 

Study Design 

 This study employed a descriptive cross-sectional study design based on several 

existing student and curricular data sets. 

 

Definitions and Abbreviations 

AACP:  American Association of Colleges of Pharmacy 

ACPE:  Accreditation Council for Pharmacy Education (formally the American Council 

on Pharmaceutical Education) 

CAPE Outcomes: Center for the Advancement of Pharmaceutical Education Outcomes 

Competencies:  are representative of the ability to use a specific set of knowledge and 

skills to meet patient needs and are stated in a manner that reflects performance of tasks 

in the practice setting stated in a manner that reflects performance of tasks in the practice 

setting (Draugalis et al., 2002). 
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Content reflection:  an examination of content or description of the problem or present 

knowledge (Cranton & King, 2003; Kreber & Cranton, 2000). 

Critical reflection: an assessment of the validity of the assumptions underlying the 

premises on which problems are defined, examining both the sources and consequences 

of those assumptions (Mezirow, 1990). 

Curriculum:  the courses, content, and learning experiences that comprise a program of 

study. 

Designed curriculum: the institutional or program requirements.  Also known as the 

intended or declared curriculum. 

Delivered curriculum: instructional delivery of the curriculum in the classroom.  Also 

known as the taught curriculum. 

Experienced curriculum: the curriculum the student actually experiences.  Also known as 

the learned curriculum. 

ESSC:  Evaluation and Special Study Committee 

Meaning perspective:  assumptions that form the frame of reference for interpreting the 

meaning of an experience (Mezirow, 1990, 1997). 

Outcomes Expected document:  or OE document, a learning outcomes document 

comprised of competencies representative of competencies of an entry level generalist 

pharmacist.   

Portfolio: a collection of evidence that attests to achievement as well as personal and 

professional development through a critical analysis and reflection of its contents 

(McMullan et al., 2003). 
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Premise reflection:  questioning of the problem itself as well as the reasons behind 

specific actions (Cranton & King, 2003; Kreber & Cranton, 2000). 

Process reflection:  checking the problem solving strategies in use or testing if actions 

have been effective (Cranton & King, 2003; Kreber & Cranton, 2000). 

PY1: Professional Year 1 in the pharmacy curriculum 

PY2: Professional Year 2 in the pharmacy curriculum 

PY3: Professional Year 3 in the pharmacy curriculum 

PY4: Professional Year 4 in the pharmacy curriculum 

Standards 2007: Accreditation Council for Pharmacy Education Accreditation Standards 

to be implemented July 1, 2007. 

Transformative learning:  occurs when the critical self-reflection on the content, process, 

and premise results in a reformulation of the assumptions that form the frame of reference 

to interpret an experience to allow for a more inclusive and integrative understanding 

(Mezirow, 1990, 1997). 

UACOP: University of Arizona College of Pharmacy
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CHAPTER 2 

REVIEW OF THE LITERATURE 

The purpose of this chapter is to review literature pertinent to transformative 

learning theory, the use of reflective portfolios, and curricular mapping.  The following 

areas will be reviewed: 

1. An overview of outcomes assessment and curricular evaluation in pharmacy; 

2. An overview of the use of a learning outcomes document in pharmacy education; 

3. An overview of transformative learning theory; 

4. Use of transformative learning to construct knowledge in problem solving; 

5. Overview of proposed application of transformative learning theory to curricular 

 evaluation; 

6. The literature on the use of reflective portfolios; 

7. The literature on the use of reflective portfolios in pharmacy education;  

8. The studies on the assessment of reliability and validity of reflective portfolios; 

9. The literature on the critical components of a reflective portfolio;  

10. The literature on curricular mapping; and 

11. An overview of the self-efficacy theory literature. 
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An overview of outcomes assessment and curricular evaluation in pharmacy 

 Accreditation by the Accreditation Council for Pharmacy Education (ACPE) 

(formally the American Council on Pharmaceutical Education) provides a stamp of 

approval that a professional program in pharmacy meets a certain standard, continues to 

meet that standard, and shows evidence of continued improvement (ACPE, 1997).  Just 

as schools and colleges of pharmacy must be responsive to changes in pharmacy practice, 

curricula must also be responsive to changes in accreditation standards which have been 

revised every six to seven years since their inception in 1932 (ACPE, 1997).  Given that 

graduation from an accredited school or college of pharmacy is a prerequisite for 

licensure to practice pharmacy by all State Boards of Pharmacy, all schools and colleges 

of pharmacy must be accredited.   In light of the accreditation requirement, much of the 

assessment movement in pharmacy education is driven by ACPE Accreditation. 

 The new ACPE Standards, building upon the current Accreditation Standards, 

state in Standard No. 15 titled, “Assessment and Evaluation of Student Learning and 

Curricular Effectiveness”, that schools and colleges of pharmacy must, “…systematically 

and sequentially evaluate its curricular structure, content, organization and outcomes,” 

(ACPE, 2006, p. 23; ACPE, 1997).  Standards 2007 further state that assessment 

measures should be used for continuous curricular improvement and employ a variety of 

valid and reliable systematic measures that are both summative and formative in nature 

(ACPE, 2006).  Outcomes assessment is a critical component of accreditation in that 

outcomes assessment has strengthened accreditation and accreditation has likewise 
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sustained the assessment movement thus creating a synergistic relationship (Wright, 

2002).     

 Assessment has been defined as a continuous, systematic process of developing 

and reviewing student outcomes and collecting, reviewing, and using these data to inform 

program improvement (Abate et al., 2003).  Outcomes assessment involves collecting 

information on a desired outcome and comparing it to previously established mission 

statements, goals, and objectives (ACPE, 1997; Hollenbeck, 1999).  This information is 

then used to validate current efforts and guide improvement and should be both formative 

and summative (ACPE, 1997; Hollenbeck, 1999).  Based on this view of assessment, and 

as put forth by the current ACPE Standards (1997), an effective method of curricular 

evaluation and assessment should consider and allow the assessor to learn about the 

content, sequence, delivery, and evaluation of a curriculum for the purpose of 

improvement. 

 In the American Association of Colleges of Pharmacy (AACP) commissioned 

Excellence Paper on excellence in curriculum development and assessment, Abate and 

colleagues (2003) caution that higher education faculty are good at collecting data but 

less proficient in analyzing and making use of the information and data collected.  Abate 

et al. argue that for the assessment process to be effective, “…the step where evaluation, 

the process of reflecting upon and interpreting the collected data to determine what 

represents new knowledge, needs to occur,” (Abate et al., 2003, p. 3).  In addition to 

numerous recommendations for the Academy, this Excellence Paper suggested the use of 

student learning outcomes as an integral component of curriculum development, serving 
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as the basis for formative and summative assessment (Abate et al., 2003). Abate and 

colleagues (2003) also recommended the use of curriculum mapping to demonstrate and 

explore the links between content and learning outcomes. 

 Ewell (1998) described the main objective of assessment as to not merely collect 

information but rather the use of information as part of decision making.  Ewell (1998) 

identified several trends in assessment methods such as a move from standardized tests in 

favor of performance-based assessments and the consideration of assessment as a more 

“naturalistic” approach embedded in instructional delivery rather than an “add-on” in the 

curriculum.  In terms of a naturalistic approach to assessment, Ewell (1998) suggested 

inventorying and mapping out where data are already being collected to make use of 

existing points of contact with students.   

 Ewell and Jones (1996) discussed the growing trend of using performance 

indicators as a method of assessment in response to the increased call for accountability 

from accrediting bodies as well as from a financial allocation standpoint.  Performance 

indicators can provide valuable additional information to direct end-point assessments as 

well as guidance for action when tied directly to institutional practice (Ewell & Jones, 

1996).  An important consideration in examining assessment and the curriculum is what 

Ewell and Jones termed the “designed curriculum”, the “delivered curriculum”, and the 

“experienced curriculum”.  The designed curriculum is the institutional and program 

requirements, the delivered curriculum is the instructional delivery, and the experienced 

curriculum is what the students actually experience (Ewell & Jones, 1996).  Good 

performance indicators should cut across the designed, delivered, and experienced 
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domains.  Potential data sources for performance indicators include catalog or syllabus 

review, self-reports from faculty and students, and assessment and student work 

examples such as portfolios (Ewell & Jones, 1996).   

 

An overview of the use of a learning outcomes document in pharmacy education 

 The “Outcomes Expected of Graduates of the Doctor of Pharmacy Program” or 

Outcomes Expected (OE) document was developed at the UACOP by the ESSC to 

incorporate the use of a learning outcomes document based on competencies into the 

curriculum at the College (Draugalis et al., 2002).  The goals of the implementation and 

incorporation of the OE document were to: 

 (i) provide a clear statement of how students are expected to perform at 

 graduation; (ii) enable students to monitor their progression of skill on core 

 competences; (iii) enable faculty to improve the quality of instruction within 

 specific courses; (iv) inform curricular change; and (v) meet university and 

 professional accreditation requirements (Draugalis et al., 2002, p. 254). 

The OE document consists of five domains with 18 associated competency statements.  

The five domains are: i) patient care – ensuring appropriate therapy and outcomes, ii) 

dispensing medications and devices, iii) health promotion and disease prevention, iv) 

professionalism, and v) health systems management.  A copy of the OE document is 

provided in Appendix A. 

 Competencies are representative of the ability to use a specific set of knowledge 

and skills to meet patient needs and are stated in a manner that reflects performance of 
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the task in the practice setting (Draugalis et al., 2002).  Competency statements were 

reviewed from a variety of sources for ability-based outcomes statements (American 

Association of Colleges of Pharmacy [AACP], 1998; ACPE, 1997; American 

Pharmaceutical Association [APhA], 1998; Competencies for the Dental Hygienist 

Caruth School of Dental Hygine, 1994; Competencies for the New Dentist, 1997; 

Draugalis et al., 2002; McCann, Babler, & Cohen, 1998; The Medical School Objectives 

Writing Group, 1999).  Content, general ability-based outcomes (e.g., critical thinking), 

and basic science knowledge were embedded in the competency statements.  Since it 

would not be possible to include competencies that represented the entire breadth of 

knowledge a student should know at graduation, only core, critical competencies 

representative of an entry-level generalist pharmacist were included in the final document 

(Draugalis et al., 2002).  The AACP Center for the Advancement of Pharmaceutical 

Education (CAPE) Educational Outcomes document served as the overarching 

framework for development of the domains and associated competencies in the OE 

document (AACP, 1998).  The AACP CAPE Educational Outcomes (1998) consisted of 

competencies grouped by five overarching domains for professional practice-based 

outcomes and seven global domains for general ability-based outcomes and was intended 

as a guide for schools and colleges of pharmacy in assessing and revising their 

curriculum, serving as the goal for which pharmacy curricula should strive.   

 The OE document has been operationalized as the overarching curricular 

framework through a required reflective portfolio for all pharmacy students at the 

UACOP.  The student reflective portfolio, collected and graded at the conclusion of each 
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spring semester, consists of a reflective report for each domain in the OE document as 

well as a self-efficacy item for each domain and a student rating of the extent of domain 

coverage in the curriculum for the academic year they just completed.  Students are also 

required to provide supporting evidence to demonstrate which competencies and domains 

they achieved during said academic year.  The reflective portfolio will be discussed in 

greater detail in the results section as part of the process reflection on the current polices 

and procedures regarding the portfolios.  The OE document has also been integrated into 

the syllabi of nearly all of the didactic pharmacy courses to help students identify which 

of the domains and associated competencies are addressed in each respective course.   

Since the OE document is the overarching curricular framework, it served as the primary 

consideration in the curricular evaluation. 

 

An overview of transformative learning theory 

 Through critical reflection on the content, process, and premise of an experience, 

transformative learning theory considers the process of constructing knowledge (Kreber 

& Cranton, 2000; Mezirow, 1990, 1991, 2000).  Critical reflection involves an 

assessment of the validity of the assumptions on which problems are defined, examining 

both the sources and consequences of those assumptions (Mezirow, 1990).  Content 

reflection is an examination of the content or description of the problem or present 

knowledge (Cranton & King, 2003; Kreber & Cranton, 2000).  Process reflection is 

checking the problem solving strategies in use or testing if actions have been effective 

(Cranton & King, 2003; Kreber & Cranton, 2000).  Premise reflection is the questioning 
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of the problem itself as well as the reasons behind specific actions (Cranton & King, 

2003; Kreber & Cranton, 2000).  Learning is transformative when critical reflection on 

the content, process, and premise of an experience results in a reformulation of what 

Mezirow termed the “meaning perspective”, or the structure of assumptions that 

constitute a frame of reference, changes to become more inclusive and integrative 

(Mezirow, 1990, 1997).  Perspective transformation can be individual, group, or 

collective (Mezirow, 1990).  Mezirow has used this learning theory primarily in adult 

learning because it allows for contextual understanding and critical reflections on 

assumptions of previous experience and learning to form new perspectives (Mezirow, 

1997, 2000).   

 

Use of transformative learning to construct knowledge in problem solving 

 Since transformative learning results in a more inclusive and integrative 

understanding of an experience, action based on a critical assessment of assumptions can 

be an integral part of decision-making (Mezirow, 1990).  Mezirow contends that when, 

“…we engage in task-oriented problem-solving…we are engaged in instrumental 

learning; reflection is significantly involved when we look back on content or procedural 

assumptions guiding the problem-solving process to reassess the efficacy of the strategies 

and tactics used,” (Mezirow, 1990, p. 7).  Learning can be construed as the process of 

using prior assumptions or interpretations of an experience to construct a new or revised 

set of assumptions or interpretations to guide future actions or decisions (Mezirow, 

1998).  In discussing the need for a theory of practice upon which to guide reflective 
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practices in nursing, Jarvis stated that, “…reflective learning can demonstrate the validity 

of the procedure and the knowledge as easily as it can show that there are new and better 

ways of doing things,” (Jarvis, 1992, p. 178).   

 While Mezirow’s original use of transformative learning theory was applied to 

adult learning, it has also been used in a more general application in learning about the 

construction of knowledge in different areas in higher education.  In developing a model 

to explain how faculty develop the scholarship of teaching, a process based on reflection 

on experience- and research-based knowledge in a manner suitable to peer-review, 

Kreber and Cranton (2000) suggested the use of transformative learning theory as a 

conceptual framework.  Citing that the assessment of the scholarship of teaching has 

stressed outcome measures over the process of knowledge acquisition, Kreber and 

Cranton (2000) argue that the assessment of the scholarship of teaching should consider 

both learning about teaching and the demonstration of that knowledge through a 

transformative learning framework.  Kreber and Cranton (2000) suggested that in order to 

identify a knowledge system of teaching, the initial step must be to identify specific 

aspects of knowledge about teaching which they proposed consisted of instructional, 

pedagogical, and curricular knowledge.   

 In their original model, content reflection focused on instructional knowledge, 

examining what actions were taken in teaching (Kreber & Cranton, 1997 as cited in 

Kreber & Cranton, 2000).  Process reflection concentrated on pedagogical knowledge 

and questioning the methods used to foster student learning (Kreber & Cranton, 1997 as 

cited in Kreber & Cranton, 2000).  Premise reflection focused on curricular knowledge 
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and questioned the rationale for current teaching practices (Kreber & Cranton, 1997 as 

cited in Kreber & Cranton, 2000).  Content reflection revolved around the question of 

“what?”, process reflection on “how?”, and premise reflection on “why?” to form a 

knowledge system.  Various indicators were used to address the “what,” “how,” and 

“why” of the various components needed to construct knowledge about the scholarship of 

teaching that Kreber and Cranton (1997) identified.  The indicators of content, process, 

and premise reflection could then be used in demonstration of the scholarship of teaching 

in a manner suitable to peer-review.  

 Kreber & Cranton (2000) expanded this model to include content, process, and 

premise reflection within the instructional, pedagogical, and curricular domains to 

examine how knowledge was constructed within each of the respective domains to 

contribute to the construction of knowledge about teaching.  For example, Kreber and 

Cranton (2000) conducted content, process, and premise reflection within the 

instructional knowledge domain, which in the original model had been the domain 

dedicated just to content reflection.  By using content, process, and premise reflection 

within each of the previously identified domains, a 3-by-3 matrix was developed for the 

construction of knowledge about the scholarship of teaching.  Indicators for each section 

of the 3-by-3 matrix were suggested as ways to demonstrate various aspects of the 

scholarship of teaching.  The conceptual model was depicted as a series of concentric 

circles showing the content, process, premise reflection within each overarching domain 

of instructional, curricular, and pedagogical knowledge all linked together to construct 

knowledge about teaching.  Kreber and Cranton (2000) argued that the construction of 
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knowledge could be scholarly when suggested indicators are explored.  Examples of 

possible indicators in each of the domains for content and process reflection included 

reviews of the literature to better inform practices.  While possible indicators were 

proposed, Kreber and Cranton (2000) cautioned that the list was not meant to be 

exhaustive but rather a starting point.   

 In suggesting a method to evaluate the scholarship of teaching of faculty who 

engage in using this conceptual model, Kreber and Cranton (2000) used what they termed 

“Mertonian criteria” to discriminate between scholarly and other academic work based on 

the work of Diamond (Diamond, 1993 as cited in Kreber & Cranton, 2000).  Kreber and 

Cranton (2000) chose not to use the six standards of scholarly work proposed by 

Glassick, Huber, and Maeroff (1997), citing that they were not sufficiently inclusive of 

the value of the process of knowledge construction and further did not discriminate 

between competent and scholarly teaching.  The criteria used by Kreber and Cranton 

(2000) stated that the work should: require a high level of discipline-related expertise, be 

innovative, amenable to being replicated or built upon, able to be documented, open to 

peer-review, and have significance.  Kreber and Cranton (2000) argued that the 

scholarship of teaching requires pedagogical content knowledge as well as innovation 

and that reflection on the content, process, and premise of teaching could be used for 

elaborating upon current teaching.  Indicators in each of the domains could also be used 

as documentation and for peer-review.  Kreber and Cranton (2000) suggested that the 

evidence of significance is primarily found in the beneficiaries of the scholarship of 

teaching – the students.  Indicators of new insights or student outcomes could be 
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documented in both teaching portfolios and potentially in peer-reviewed manuscripts.  It 

is not entirely clear why Kreber and Cranton (2000) felt that the six standards proposed 

by Glassick and colleagues (1997), the sequel to the Carnegie Foundation for the 

Advancement of Teaching and Learning’s seminal work by Boyer (1990) on the 

scholarship of teaching and learning, did not differentiate between competent and 

scholarly teaching.     

 Yorks and Marsick (2000) discussed the use of transformative learning in 

organizational transformation with the goal of providing a mechanism for an organization 

to more effectively realize its performance objectives.  While not developed specifically 

for learning in organizations, action-learning and collaborative inquiry have been 

suggested as possible applications of transformative learning in organizations (Yorks & 

Marsick, 2000).  Both action-learning and collaborative learning involve learning around 

significant issues, a task dimension, and a learning dimension.  Action-learning involves 

using small groups to take action on meaningful problems which may or may not involve 

transformative learning (Yorks & Marsick, 2000).  Collaborative inquiry is based on a 

process of repeated reflection and action through which a group can engage in problem-

solving.  Yorks and Marsick (2000) provided examples from the literature of both 

techniques.  As suggested by Mezirow (1990) that meaning perspective transformation 

can be individual, group, or collective, York and Marsick (2000) applied facets of 

transformative learning on an organizational level.  This application has implications for 

how organizations, such as schools and colleges of pharmacy, construct knowledge 

collectively.   
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Application of transformative learning theory to curricular evaluation 

 Building upon the work of Kreber and Cranton (2000) on the use of indicators of 

content, process, and premise reflection to demonstrate the construction of knowledge, a 

conceptual framework for curricular evaluation based on transformative learning theory 

will be briefly summarized in this section.  The demonstration of the proposed conceptual 

model also considers transformative learning on an organizational level as it deals with 

the entire professional curriculum at a college of pharmacy.  The specific indicators used 

in this study are detailed in the methods section.  The rationale for the various indicators 

will be explored in the remainder of the literature review.  The basic conceptual model is 

shown in Figure 2.1.  The OE document, the overarching curricular framework, can be 

considered in two ways.  The first was in the integration of the OE document into the 

curriculum through course syllabi and content.  The OE document can also be considered 

as it is operationalized through the reflective portfolio.  The remainder of the literature 

review will consider these two interfaces with the curriculum and the resultant indicators.  
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Figure 2.1 – Conceptual model for the application of transformative learning theory 
to curricular evaluation 
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The literature on the use of reflective portfolios 

 Portfolios have been defined as the collection of evidence that attests to 

achievement as well as personal and professional development through a critical analysis 

and reflection of its contents (McMullan et al., 2003).   This definition has been used 

extensively in the nursing and medical literature and will serve as the definition of 

portfolio used in this study.  Another common definition of portfolios often cited in the 

general higher education literature is that a portfolio is, “…a purposeful collection of 

student work that exhibits the student’s efforts, progress, and achievement in one or more 

areas.  The collection must include student participation in selecting contents, the criteria 

for selection, the criteria for judging merit and evidence of self-reflective,” (Paulson, 

Paulson, & Meyer, 1991, p. 60).  The constraints of accreditation requirements and the 

necessary use of standards- or competency-based portfolios often preclude health 

professions students from participating in setting criteria for judging and exclusive 

content selection (Challis, 1999; Gallagher, 2001; Mitchell, 1994).  Portfolios have been 

used for a variety of purposes such as authentic assessment, to bridge the “theory-practice 

divide”, for curricular improvement, formative and summative assessment, and as a deep 

versus surface approach to learning.  The next section provides an overview of the uses of 

portfolios along with some of the advantages and disadvantages of their use, followed by 

an exploration of the issues of reliability and validity related to the use of portfolios.   

 

 

 



 36

Benefits and uses of portfolios 

 Reflective portfolios have been suggested as a more constructivist approach to the 

assessment of student learning in that learning is constructed by students in selecting and 

assembling evidence of meeting learning and course objectives and the associated 

justification of inclusion based on said objectives (Edigar, 2000; Tiwari & Tang, 2003).  

Edigar (2000) argued that the reliability and validity issues often associated with more 

“traditional” methods of assessment of student learning such as multiple choice and essay 

exams with their tendency to test recall rather than higher levels of learning supports the 

need for a more constructivist approach.   Edigar proposed the use of portfolios in place 

of the more traditional measures because they represent actual products and processes 

developed by the student.   White (1994) took this idea further in the discussion of 

portfolios as an assessment concept contrasting the dynamic nature of portfolios versus 

the more passive nature of some current assessment methods.  White stated that, 

“Portfolios can bring to assessment a rich complexity to combat its overwhelming 

reductionism.  Furthermore, portfolios bring teaching, learning, and assessment together 

as mutually supportive activities as opposed to the artificiality of conventional tests,” 

(White, 1994, p. 27). 

    Since portfolios do contain actual student products and processes, they have 

been championed as a means for a more authentic method of assessing learning outcomes 

such as the application of theory in practice (Brown, 2002; Chambers & Glassman, 1997; 

Crandall, 1998; Greenberg, 2004; Snadden & Thomas, 1998a).  Snadden and Thomas 

(1998a) suggest that portfolios make attractive assessment tools because they not only 
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allow for authentic assessment that looks at both performance and the practical 

application of theory, but also provide the ability to track progress for both formative and 

summative assessment.  Chambers and Glassman (1997) discussed portfolio evaluation 

as a form of authentic assessment where faculty and students have distinct roles.  Faculty 

are responsible for identifying and defining competencies and standards, defining what 

constitutes acceptable evidence of accomplishment of said competencies, and 

determining timelines and guidelines for evaluation (Chambers & Glassman, 1997).  

Students on the other hand are responsible for collecting, presenting, and defending 

evidence of the accomplishment of the desired competencies and ultimately accepting 

responsibility for being deemed competent.    

 Challis (1999) in the Association for Medical Education in Europe (AMEE) guide 

to portfolio based learning and assessment in medical education, outlined several key 

benefits and uses of portfolios.  Some of the benefits and uses included that portfolios: i) 

recognize and encourage autonomous reflection as part of professional education, ii) are 

based on real experiences that help to bridge theory and practice, iii) enable assessment 

with established criteria and learning objectives in a transparent fashion, iv) allow for 

evidence from a variety of learning contexts, v) allow for both formative and summative 

assessments, and vi) promote a model of life-long learning (Challis, 1999). 

 Brown (2002) outlined some additional functions and associated benefits of 

portfolios.  One function of a portfolio is to demonstrate a mastery of skills where 

evidence is provided using performance indicators that are based on professional 

standards and the associated achievement of objectives (Brown, 2002).  Another function 



 38

of portfolios is the development of organizational skills where students are responsible 

for selecting artifacts that are aligned with standards (Brown, 2002).  Portfolios also 

allow for documentation from culminating experiences where students are required to 

develop rationales for the inclusion of selected artifacts and how they relate and 

demonstrate the professional standard (Brown, 2002).   

 

Deep versus surface approach to learning 

 Portfolios have also been suggested as a deep approach as opposed to a surface 

approach to learning (Challis, 1999; Tiwari & Tang, 2003).  The form of assessment, as 

perceived by students, is thought to influence their approach to learning resulting in either 

a surface or deep approach (Tiwari & Tang, 2003).  If students perceive that the form of 

assessment requires them to understand underlying meaning and relationships, they are 

more likely to take a deep approach (Challis, 1999; Tiwari & Tang, 2003).  If the 

assessment focuses on the recall of factual information and isolated facts, students are 

more likely to take a surface approach to learning (Challis, 1999; Tiwari & Tang, 2003).   

Challis (1999) suggested that portfolios are amenable to deep learning because students 

are actively involved in constructing knowledge that then needs to be integrated with 

other information. 

 In a study examining the effect of portfolio assessment on student learning, 

Tiwari and Tang (2003) suggested that portfolio assessment could be used to promote 

both a deep approach to learning and the development of functional knowledge.  This 

study employed a qualitative, non-equivalent control group design with 21 second year 
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nursing students as the portfolio intervention group and 49 third year nursing students in 

the control group that used more traditional assessments.  In post-course interviews, 

students appeared to favor the use of portfolios and reported positive outcomes.  The 

results of this study must be considered in light of the small sample size as well as the 

potential of social desirability bias despite interviews being conducted after course grades 

were submitted given students continued on in the same program of study.   

 

Competency or Standard-based portfolios and the theory-practice divide 

 One major use of portfolios is as a curricular tool to bridge the theory practice 

divide (Crandall, 1998; Gallagher, 2001; Harris, Dolan, & Fairbairn, 2001; Jasper, 1992; 

Jasper & Fulton, 2005; McMullan et al., 2002; Schaffer, Nelson, & Litt, 2005; Wong, 

Kember, Chung, & Yan, 1995).  As mentioned previously, portfolios require students to 

assemble artifacts or evidence of learning as they relate to learning or course objectives.  

The terms “standards” and “competencies” have been used interchangeably in the 

literature both of which are based on desired learning outcomes (Gallagher, 2001; 

Schaffer et al., 2005).  In developing a standards- or competency-based portfolio, 

learning objectives are based on desired professional competencies in order to 

demonstrate the link between theory and practice (Gallagher, 2001; Schaffer et al., 2005).  

The use of standards or competency-based portfolio allows for a more structured 

approach for measuring student learning outcomes that are connected to skills and 

knowledge necessary for professional practice (Schaffer et al., 2005).   
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 Harris et al. (2001) described the introduction of portfolios for pre-registration 

degree and diploma nursing students in the United Kingdom.  Portfolios were introduced 

to attempt to bridge the theory-practice gap as well as to provide nursing students with 

skills necessary for life-long learning.  Harris et al. (2001) stipulated that portfolios could 

be used to provide the structure students need to make their educational experience more 

fruitful as well as for assessment purposes.  They suggested some potential additional 

benefits to the use of portfolios such as fostering student accountability and autonomy, 

serving as a focal point for discussion, and providing a vehicle for the development of 

reflective skills (Harris et al., 2001).  Harris and colleagues (2001) found conflict 

between using portfolios for summative assessment and student’s sense of ownership of 

the contents of the portfolio, thus limiting the potential learning opportunities with their 

use.   

 Gallagher (2001) examined the use of a standard-based portfolio in a second year 

Bachelor of Nursing program course to bridge the theory-practice gap.  Students were 

required to meet specific criteria in order to address pre-determined learning outcomes 

(Gallagher, 2001).  An 18-item Likert scale was used to assess both student perceptions 

of portfolio instructions and the link between theory and practice.  The survey was 

administered to 68 of the 73 students present in class the day of administration.  The 

remaining five students received the survey via mail.  Thirty-six students completed and 

returned the survey resulting in a 51 percent response rate.  While respondents indicated 

that they understood the required tasks for completion of the portfolio, they were not as 

clear on the specific criteria for “success” as the instructors had perceived.  Gallagher 
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(2001) noted that the link between theory and practice was not as strong as hypothesized 

at the beginning of the study but that overall there was a positive contribution to learning.  

The results of this study need to be interpreted in light of the small sample size, relatively 

low response rate, and the possibility of non-response bias.  While Gallagher (2001) did 

not state how many of the five surveys that were mailed to students were included in the 

final response rate, there is a possibility of response bias resulting in potential 

measurement error given the increased lack of anonymity of the responses.   

 Schaffer et al. (2005) evaluated the effectiveness of a competency based portfolio 

with baccalaureate nursing students involved in the Henry Street Consortium – a 

partnership of five schools and colleges of nursing and 13 local public health agencies in 

Minnesota.  The specific competencies of interest were those related to population-based 

public health nursing.  Competency statements were based on the Public Health 

Intervention Wheel developed by the Henry Street Consortium and used by the 

Minnesota Department of Health (Schaffer et al., 2005).  Portfolios were selected 

because, in addition to providing a structured approach to the evaluation of competencies, 

they promote life-long learning, allow for self-reflection, and allow educators to evaluate 

student learning (Schaffer et al., 2005).  Forty-five nursing students on clinical rotations 

and 43 non-nursing baccalaureate students working in local public health agencies served 

as the pilot group of students.  Students were required to keep a portfolio with sections 

for each competency, a table of contents, artifacts that demonstrated achieving each 

competency, and reflections on each competency.  Portfolios were graded based on a 

faculty developed grading rubric consisting of the following criteria: demonstration of 
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accomplishment of each competency with artifacts, reflections that made connections 

between theory and practice, demonstrated growth through self-reflection, and an 

organized, scholarly, and creative portfolio (Schaffer et al., 2005).  A focus group was 

conducted with each group of students in addition to the administration of a survey to 

assess the implementation of the portfolio.   

 Schaffer and colleagues (2005) found that with the non-nursing students there was 

confusion about the portfolio process and a general devaluation of the portfolio but an 

appreciation for the critical thinking involved along with an increased understanding of 

the Public Health Intervention Wheel.  Schaffer et al. (2005) found that the nursing 

students had difficulty in finding and linking experiences to competencies, experienced 

confusion over expectations for reflective writing and the overall process, and expressed 

frustration over the amount of time required to complete the portfolio and the lack of 

preceptor understanding of the competencies.  In a positive light, nursing students 

reported that the portfolios helped them to see the “big picture” and develop a greater 

appreciation of the scope of practice.  Schaffer and colleagues (2005) found that the 

potential benefit of the portfolios may be diminished by the finding that students engaged 

in socially desirable reflective statements based on what they perceived the faculty 

wanted to “hear.”   The social desirability bias of student responses conflicted with the 

goal of the reflective responses (Schaffer et al., 2005).  A key finding according to 

Schaffer et al. (2005) was the lack of preceptor understanding of the competencies.  They 

concluded that preceptors required greater training and understanding of the 

competencies in order to better guide students and, as a result of this study, implemented 
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a preceptor orientation to both the assignment and the competencies (Schaffer et al., 

2005).  Schaffer and colleagues (2005) also provided several limitations to consider with 

the use of portfolios.  The first consideration was that there was a lack of evidence to 

support the validity of a portfolio score and actual student competency (Schaffer et al., 

2005).  The second consideration was that inter-rater reliability with the use grading 

rubrics must be assessed and not assumed (Schaffer et al., 2005).   The final overarching 

consideration is the considerable time required for the development and use of portfolios 

(Schaffer et al., 2005).    

 

Curricular improvement 

 In addition to allowing self-reflection and for faculty to evaluate and assess 

individual student learning, portfolios have been suggested as a method of program 

evaluation and as a means to inform curricular improvement both at the course and 

program level (Brown, 2002; LeMahieu, Gitomer, & Eresh, 1995; Snadden & Thomas, 

1998b; Zou, 2002).  Brown (2002) offered several advantages and disadvantages to the 

use of portfolios for program evaluation and improvement.  The first advantage of using 

portfolios for program evaluation was that it established a common, performance- or 

competency-based outcome for a program.  In establishing the common performance-

based outcomes, a second advantage was that the use of portfolios could potentially 

promote collaboration and consensus among faculty, however this proposed advantage 

requires additional time for course revision and a collegial environment.  A third 

advantage was that the use of authentic assessments such as portfolios could positively 
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influence the content and conduct of classroom instruction.  This was supported by White 

who observed that “Assessments that reflect our teaching, however also affect our 

teaching,” (White, 1994, p. 28).  The final advantage that Brown (2002) listed was that 

program goals and objectives were reinforced and validated through the integration of 

coursework in the portfolio final product.  Disadvantages of using portfolios included the 

time required to establish and then integrate competency based outcomes into the 

curriculum, time to read and grade each portfolio, and the time required to train assessors 

(Brown, 2002).   

 Zou (2002) examined the use of a mandated standards-based portfolio to structure 

instructional practices in a course in a teacher education program.  While literature from 

teacher education programs has not been considered in this literature review because the 

portfolios used in those programs generally consist of teaching or course portfolios, this 

study dealt with the use of a standards-based portfolio.  The assessment portfolio 

consisted of two parts – the collection of artifacts as evidence of meeting standards and a 

corresponding reflection justifying selections.  The portfolio was based on ten 

performance indicators of the Missouri Standards for Teacher Education Programs 

(MoSTEP).  Zou (2002) had the following research goals: i) to determine the advantages 

and disadvantages of organizing instructional practice around an assessment portfolio, ii) 

to determine if student self-efficacy and overall portfolio performance increased as a 

result of the new instructional practices, and iii) to determine if students had a more 

positive attitude towards the use of assessment portfolios as a result of the new 

instructional practices.  Data were collected via surveys from 21 out of 24 students in a 
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teacher education cohort as well as from instructors.  Perceptions of the usefulness and 

importance of developing the portfolio as well as preferences between more traditional 

assessment methods and portfolios were some of the measures used to gauge students’ 

attitudes toward the use of portfolio assessment.  Pre and post student self-efficacy in the 

actual process of compiling the portfolio was also measured. 

 Zou (2002) found that both students and instructors felt that the portfolio was an 

“add-on” to an already busy work load.  Additionally students felt that the portfolio was 

not very useful in their program of study.  Zou (2002) hypothesized that student 

negativity arose from a lack of an apparent link between coursework and the portfolio, 

lack of student knowledge combined with low self-efficacy related to the assessment 

process, and a lack of student understanding of the standards themselves.  Zou concluded 

that negativity was not an unexpected outcome of using portfolios in the assessment 

process and that the new instructional practice did not affect student attitudes (e.g., 

negative student attitudes at the beginning of the study were not positively affected by the 

instructional intervention).  Student self-efficacy and competency in compiling a 

portfolio did increase at the conclusion of the course.  Results of this study should be 

interpreted in light of the small sample size, there does not however appear to be potential 

social desirability bias given there were both positive and negative responses from 

students and instructors.  

 

 

 



 46

Other Approaches to portfolio assessment 

 The literature on the use of portfolios also contains some different approaches or 

paradigms with which to frame portfolio assessment.  While not explicitly stated in much 

of the portfolio assessment literature, the different influences from the varying 

approaches can be seen in the different studies.  A brief overview is provided here for 

completeness.   

 McMullan et al. (2003), in addition to providing a general overview of the use of 

portfolios in nursing education, discussed three different approaches to assessing 

competency – the generic, holistic, and behavioral approaches.  The generic approach 

examines broadly defined clusters of abilities that are conceptually linked and where 

underlying attributes such as critical thinking make these cluster of abilities generalizable 

(McMullan et al., 2003).  Criticisms of the generic approach include the difficulty in 

measuring attributes such as critical thinking and the suggestion that generic 

competencies may not in fact exist given that expertise tends to be domain specific.  The 

holistic or integrated approach combines the general underlying attributes of the 

practitioner and puts them in specific contexts of actual practice (McMullan et al., 2003).  

The primary criticism of the holistic approach is the difficulty in assessment.  In the 

behavioral or performance approach, competence is based on the description of a 

behavior or outcome in a manner suitable to demonstration, observation, or assessment so 

that competence is defined as something a person can or should be able to accomplish 

(McMullan et al., 2003).  Criticisms of the behavioral approach include the potential lack 

of generalizability of competence to other situations, the fragmentation of competence to 
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its components, the individualistic nature of assessing competencies versus assessment in 

a more naturalistic team approach, and the difficulty in objectively assessing 

competencies.  Since competence is difficult to observe, it can be inferred from 

performance through the use of competency statements.   

    Johnston (2004) examined different approaches to the use of portfolios 

specifically for summative assessment.  The approaches are based on Delandshere’s view 

of assessment as a technology where tests continue to constitute the primary form of 

assessment and that assessment practices rely on information that is both incomplete and 

insufficient to answer the questions posed and further serve to maintain the status quo of 

the educational system  (Delandshere, 2001; Johnston, 2004).  Of the feminist and 

interpretivist post-structural approaches to assessment, only the interpretivist approach 

will be reviewed here.  The interpretivist approach to assessment is based on the idea that 

there is not one ideal or objective grade that can be achieved in evaluating portfolios but a 

constructed reality at a particular point in time with a focus on credibility and 

transferability (Johnston, 2004).  In the interpretivist approach, assessors start with a 

collective discussion of the assessment process and come to an agreement before 

beginning and then again at the conclusion of the process so that the assessment remains 

in context (Johnston, 2004).  The positivist approach on the other hand is based on the 

idea that it is possible to achieve a clear, objective, and ideal measure of a portfolio with 

an emphasis on inter-rater reliability (Johnston, 2004).  The positivist approach is the 

most commonly used approach.  The issue of inter-rater reliability and the limitations of 
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the positivist approach will be discussed in greater detail in the section on validity and 

reliability of portfolios. 

 
The literature on the use of reflective portfolios in pharmacy education 

 The new ACPE Standards state in Guideline 15.1 that a school or college of 

pharmacy’s system of evaluation should include demonstration and documentation of 

student learning and attainment of desired competencies in a variety of healthcare settings 

in a student portfolio format (ACPE, 2006).  ACPE Guideline 15.4 states that student 

portfolios should be used, “...to document students’ progressive achievement of the 

competencies throughout the curriculum and the practice experiences.  The portfolios 

should be standardized and include some aspect of student self-assessment, as well as, 

faculty and preceptor assessment of the educational outcomes,” (ACPE, 2006, pp. 24-25).  

The current uses of reflective portfolios in pharmacy education appears to fall into three 

general categories: i) in the experiential component of the curriculum either in its entirety 

or in part associated with specific rotations, ii) for specific courses in the didactic portion 

of the curriculum, or iii) as an integrated component throughout the entire curriculum.  In 

a descriptive study examining programmatic curricular outcomes assessment at schools 

and colleges of pharmacy in the United States and Puerto Rico, Kirschenbaum, Brown, 

and Kalis (2006) reported that 27 out of the 68 institutions that responded indicated that 

they used student portfolios as one component of the curricular assessment process.  

Kirschenbaum and colleagues (2006) noted that the literature on the use of student 

portfolios was scarce and that it was not possible to discern whether or not portfolios 

were being used for programmatic curricular outcomes assessment.  Based on this 
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information, it is not possible to determine whether these portfolios were standards- or 

competency-based or reflective in nature.  The majority of the available literature on the 

use of student portfolios in pharmacy education exists as meeting poster abstracts, so it is 

not possible to get a complete picture of their use.  The available information will be 

summarized in the remaining portion of this section.  

 

Rotation portfolios: 

 It is not clear if the portfolios used in the experiential component of pharmacy 

curricula described in the meeting abstracts contain a reflective component, thus meeting 

the previously described definition of a portfolio by McMullan et al. (2003) versus a 

collection of works (Dirks, Hagel, & Rospond, 1998; Gunderson, Norton, Kaye, Catania, 

& DeGuire, 2000; Holstad, Vrahnos, Zlatic, & Maddux, 1998; Rospond & Dirks, 1999; 

Rospond, Dirks, & McAllister, 2002; Saseen, May, & Hammer, 2001; Woodard, Clifton, 

& Skaer, 2001).  While it is not clear if they contain a reflective component, some of the 

types of portfolios used during the experiential portion of the curriculum appear to take 

the form of documenting accomplishment of objectives and competencies, including 

requiring supporting evidence (Dirks et al., 1998; Gunderson et al., 2000; Rospond & 

Dirks, 1999; Rospond et al., 2002; Saseen et al., 2001; Woodard et al., 2001).  Rospond 

et al. (2002) and Dirks et al. (1998) used portfolios as part of continuous assessment and 

improvement efforts for both students and the experiential program itself.  Woodard et al. 

(2001) and Kieser, Pitterle, and Duerst (1997) used rotation portfolios as one source of 

information in both formative and summative assessment of advanced pharmacy practice 
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experience placements (APPEs).  Adams and Hopkins (2000) evaluated the use of 

portfolios as part of the APPE through a preceptor needs assessment survey and 

determination of whether preceptors felt that portfolios were beneficial to the assessment 

process, however details on the portfolio itself were not provided in the meeting abstract.  

Holstad et al. (1998) used an electronic portfolio format to collect student work and 

evaluations to allow students and faculty to identify which competencies students have 

achieved and which still needed to be addressed, however it is not clear based on the 

meeting poster abstract if there was a reflective component.   

 Cersosimo, Copeland, Kirwin, and Matthews (2003) used a structured, reflective 

portfolio during the APPE portion of the curriculum at Northeastern University School of 

Pharmacy.  Students use a portfolio to document setting goals prior to beginning each 

APPE, chart achievement of competencies, and encourage reflection.  Students were 

provided with a template to structure their reflections along with a competency mastery 

rating scale for self-assessment after each rotation.  At the midpoint of the experiential 

year, students were required to submit their portfolios for review by a five-member 

faculty committee.  Cersosimo et al. (2003) concluded that the use of this type of 

reflective portfolio during APPEs can provide students with an opportunity to assimilate 

their own goals, engage in self-assessment and reflection as well as provide valuable 

information on the rotation content to the faculty.  One area of improvement noted by 

Cersosimo et al. (2003) was the need for a better method to communicate the goals and 

procedures to increase student and faculty participation for which a computerized 

educational program was being developed.   
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 The literature, restricted to these meeting poster abstracts, does not provide 

sufficient information on the potential use of portfolios in pharmacy education in the 

experiential component of the curriculum.  The term “portfolio” might be used differently 

than what it considered to fit the definition of a portfolio most commonly seen in the 

health-sciences literature.   

 

Use of portfolios in specific pharmacy courses: 
 
 The literature, restricted to meeting poster abstracts, does not provide sufficient 

information on the potential use of portfolios in pharmacy education in specific courses.  

Fant, Wall, Brown, and Kessinger (2001) used a web-based portfolio for student self-

assessment as well as to house faculty and preceptor assessments.  The web-based 

portfolio was used to document student growth and development as part of a five-quarter 

pharmacy practice skills laboratory associated with a pharmacotherapeutics course.  In 

addition to developing the portfolio system, the Curriculum Committee at the University 

of Cincinnati also identified skills and competencies related to the AACP CAPE 

Outcomes (1998) in each course to allow faculty to track curricular goals.  The portfolio 

was accessible to both faculty and students.  It was not clear based on the meeting poster 

abstract whether students engaged in reflection as part of the self-assessment. 

 Augustine and Robinson (2001) used both a group and an individual portfolio in a 

compounding course at the University of Nebraska pharmacy program.  Students used 

their individual portfolios to document activities, assessments, and reflections while the 

group portfolios were used more to document activities (e.g., a compounding problem 
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presented to the group where each person in the group was assigned a specific 

responsibility).  Assessment of the group portfolio was based partly on the student’s 

ability to collaborate as well as their written communication skills.  Individual portfolio 

assessment included achievement of course objectives.  Based on the description in the 

meeting poster abstract, it was not possible to ascertain if students used the assignments 

to provide evidence of accomplishment of the objectives as part of the reflective process. 

 In another example of the use of portfolios in specific pharmacy courses Monk-

Tutor (2000) used a reflective portfolio as part of a problem-based learning course in 

human resources management.  As part of the course, students were required to keep a 

reflective portfolio which was then used as a tool to assess individual learning and the 

overall effectiveness of the course.   

 
Portfolios integrated throughout the entire pharmacy curriculum: 

 Deloatch, Joyner, and Raasch (2001) used a professional portfolio as part of an 

overall evaluation of an abilities-based outcomes based on the AACP CAPE Outcomes 

(1998) at the University of North Carolina at Chapel Hill.  There was not sufficient detail 

in the meeting poster abstract to determine the exact nature of the portfolio and whether it 

contained a reflective component.  Chestnut (1999) used “personal” SOAP (Subjective, 

Objective, Assessment, and Plan) notes in lieu of reflective papers as the framework for 

the portfolio at Drake University.  The students used themselves as the topic of the SOAP 

note.  For the Subjective component of the SOAP note, students described their thoughts 

on their progression and professional development.  The Objective component included 

grades and scores on various assessments.  The Assessment component consisted of an 
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assessment of future development needs and finally in the Plan component, a plan to 

accomplish those goals.  The personal SOAP note approach by Chesnut (1999) appears to 

be a unique approach to a structured reflective report in which students use a format that 

they have become familiar with in their coursework.    It was not clear if additional 

evidence is provided in the Objective component to provide evidence of the 

accomplishment of objectives or if the objectives are based on specific competencies.  

The Draugalis et al. (2002) study, another description of the use of portfolios integrated 

throughout the entire curriculum, was detailed earlier in this literature review.   

 

The studies of the assessment of reliability and validity with reflective portfolios 

 Reliability is often defined in terms of the synonyms of stability, consistency, and 

reproducibility, and is a statistical measure of how reproducible the survey instrument’s 

data are (Kerlinger & Lee, 2000; Litwin, 1995).  Reliability is said to be defined through 

error – the less error, the greater the reliability (Kerlinger & Lee, 2000).  The 

determination of what constitutes an acceptable level of reliability depends on the 

purpose of the assessment so that the higher the stakes or consequences, the greater the 

reliability that is required (Kerlinger & Lee, 2000).  Validity is how well the instrument 

measures what it purports to measure (Kerlinger & Lee, 2000; Litwin, 1995).  Content 

validity assessment examines whether the instrument samples all the essential domains or 

content areas (Kerlinger & Lee, 2000; Nunnally & Bernstein, 1994; Streiner & Norman, 

1995).  Criterion validity, which can be further subdivided into concurrent and predictive 

validity, considers how well the instrument correlates with another measure considered to 
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measure the same attribute (Kerlinger & Lee, 2000; Litwin, 1995; Streiner & Norman, 

1995).  Construct validity, which is often considered to be the overarching form of 

validity encompassing the others, refers to the degree to which an instrument measures 

some psychological attribute or phenomenon such as behaviors or attitudes (Nunnally & 

Bernstein, 1994; Streiner & Norman, 1995).  Construct validation is a continual process 

that requires the empirical testing of hypothesized relationships based on theoretical 

constructs (Kerlinger & Lee, 2000).  An instrument is valid for the situation and purpose 

in which is it being used by the researcher (Kerlinger & Lee, 2000; Nunnally & 

Bernstein, 1994).   

 The most often cited disadvantage or limitation of the use of portfolios is the 

reliability, or lack there of, with which they can be assessed (Driessen, van der Vlueuten, 

Schuwirth, van Tartwijk, & Vermunt, 2005; Gannon, Draper, Watson, Proctor, & 

Norman, 2001; Jasper & Fulton, 2005; Karlowicz, 2000; Miller & Legg 1993; Pitts, 

Coles, & Thomas, 1999; Pitts, Coles, & Thomas, 2001; Pitts, Coles, Thomas, & Smith, 

2002; Snadden, 1999; Resckase, 1995; Webb et al., 2003).  As Gannon and colleagues 

admonished, “Validity, the ability to measure what is supposed to be measured, is 

predicated upon the ability to measure consistently, therefore issues of reliability and 

validity must be addressed in relation to any method of assessment of clinical 

competence,” (Gannon et al., 2001, p. 538).  While not sufficient, reliability is necessary 

for validity, thus low reliability in assessment methods for portfolios is a serious 

limitation or disadvantage to their use (Kerlinger & Lee, 2000).  Issues central to the 

debate over the extent to which portfolios can be assessed reliably include the purpose of 
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the assessment (e.g., formative versus summative assessment), holistic versus component 

grading or assessment, rater training, and the development of the grading rubric.  The 

various issues related to reliability and validity are intertwined with each consideration 

affecting the other.   

 The purpose of the assessment is an important consideration prior to the 

implementation of a portfolio.  The purpose of the assessment can be whether the 

portfolio will be used for formative and/or summative assessment or if portfolios will be 

used in high stakes assessment (e.g., required for progression within the program or for 

graduation).  Formative assessment is an evaluation process that uses outcomes data to 

modify and improve an activity prior to completion (Abate et al., 2003; ACPE, 1997; 

Hollenbeck, 1999).  Summative assessment is an evaluation process that uses outcomes 

data to demonstrate the degree to which goals were achieved at the conclusion of an 

activity (Abate et al., 2003; ACPE, 1997; Hollenbeck, 1999).  Since the purpose of the 

assessment can affect reliability and validity considerations, Palomba (2002) cautioned 

that for portfolios to be used successfully, faculty must develop both a clear purpose for 

their use and method with which to evaluate their contents. 

 Miller and Legg (1993) discussed the use of alternative assessments in a high 

stakes environment.  Alternative assessments such as the use of portfolios have been 

promoted as a way to foster critical thinking and problem-solving skills (Miller & Legg, 

1993).  Important considerations in the use and interpretation of standardized alternative 

assessments, such as portfolios in the health sciences professions, include their 

psychometric properties and the consequences of their use.  Miller and Legg emphasized 
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the importance of training raters because of the subjectivity often associated with scoring 

and evaluating alternative assessments.  Alternative or authentic assessments are often 

assumed to have face validity because they are based on actual performance.   Miller and 

Legg cautioned that because face validity is often the only evidence offered that, “…a 

large part of the validity evidence is based on the assumed relationship between 

instruction and assessment, but this relationship should be established with empirical 

evidence rather than assumed,” (Miller & Legg, 1993, p. 10).  Miller and Legg (1993) 

recommend following the criteria set forth by Linn, Baker, and Dunbar (1991) when 

using alternative assessments in high stakes situations. 

 Linn et al. (1991) suggested that reliability has been overemphasized at the 

expense of validity in alternative assessments and that face validity alone is insufficient.  

Linn and colleagues (1991) proposed the following set of criteria to consider in 

alternative assessments in examining validity: consequences of use, fairness, transfer and 

generalizability, cognitive complexity, content quality, content coverage, meaningfulness, 

and cost and efficiency.  The first consideration involves examining the consequences of 

the alternative assessment – the intended and unintended effects of the implementation of 

the assessment.  Fairness is another consideration especially given the subjective nature 

of scoring and assessing alternative assessments such as portfolios.  Transfer and 

generalizability refers to whether the alternative assessment has external validity.  

Alternative assessments should have content validity as well as a means of assessing 

quality and meaningfulness of the content provided as evidence (Linn et al., 1991).   
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 Portfolios have been used and agreed upon as valuable for formative assessment 

to provide feedback for improvement (Challis, 1999; Pitts et al., 1999, 2001, 2002; 

Snadden, 1999; Snadden & Thomas, 1998b).  The use of portfolios for summative 

assessment however has raised numerous concerns over whether using portfolios for both 

learning and assessment affects selection of artifacts and reflective statements and if it is 

possible to reliably evaluate an inherently qualitative and often subjective piece of work 

(Challis, 1999; Harris et al., 2001; Johnston, 2004; Mitchell, 1994; Pitts et al., 1999, 

2001, 2002; Snadden, 1999; Snadden & Thomas, 1998a; Webb et al., 2003).  Snadden 

and Thomas (1998a) caution that the rapid adoption and implementation of portfolios for 

both learning and assessment has proceeded with little evaluation of the use and 

development of portfolios and whether they provide meaningful and reliable estimates of 

student learning.  Karlowicz (2000) cautioned that the inability to compare portfolio 

scores with standardized tests in nursing and the lack of evidence that portfolios measure 

what is intended, both serve to further complicate the issue of validity. 

 Pitts et al. (1999) in the first of a series of studies examining reliability assessment 

with the use of portfolios, conducted a study with a group of postgraduate medical 

education students in the United Kingdom who were studying to become general 

practitioner trainers.  While this series of studies examined the use of portfolios in 

prospective health educators, in essence examining competency-based teaching portfolios 

in medical education, the work by Pitts and colleagues forms the foundation of a great 

deal of the literature on the use of portfolios within medicine and nursing and represents 

the primary work examining assessor reliability (Pitts et al., 1999, 2001, 2002).  Overall 
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the results of the three studies by Pitts and colleagues need to be interpreted in light of 

small sample sizes (Pitts et al., 1999, 2001, 2002).    

 Pitts and colleagues (1999) observed that while there were data available on the 

use of portfolios for formative assessment, the psychometric data on the use of portfolios 

for summative assessment was lacking in the literature.  The initial study had the 

following aims: to define, discuss, and develop criteria for assessment with a group of 

assessors, to assess the portfolios of student general practice trainers, and to examine the 

inter-rater and intra-rater reliability of assessors (Pitts et al., 1999).  Loose guidelines on 

the suggested contents of the portfolios were provided to students.  The grading rubric 

was based on previously developed assessment criteria which were discussed and defined 

further with assessors.  Kappa statistics were calculated to assess both inter- and intra-

rater reliability.  All portfolios were assessed on two different occasions by the same 

group of assessors one month apart on an overall global judgment of satisfactory 

performance as well as an assessment of  the extent that each of six assessment criteria 

were met.  Assessors attended a debriefing session to discuss the process and any points 

of difficulty.   

 Pitts et al. (1999) found that despite using a group of well trained, experienced 

assessors that devised and agreed upon the criteria used for assessing the portfolios, only 

a “fair” degree of inter-rater reliability was achieved while individual intra-rater 

reliability was found to be “moderate”.  Pitts and colleagues (1999) suggested that even 

with training, individual paradigms can affect how a rater uses the grading criteria or 

rubric – in essence resulting in raters using the same grading rubric differently.  One of 
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the main areas of difficulty identified by assessors in the debriefing sessions was the 

individuality of the portfolios and the wide variation of quality and ability of students.  

Assessors found that students ranged from those that appeared to be “squirrels” that 

collected documentation without apparent reflection to students who did make 

connections between their work and evidence that was apparent in their written 

reflections (Pitts et al., 1999).   Other difficulties expressed by the assessors included, 

lack of clarity on the relevance of some of the evidence included, whether standards 

should be peer- or criterion-referenced, relationship of global impressions to assessment 

of individual components, and differentiating between group versus individual 

reflections.  Pitts and colleagues (1999) concluded that the inter-rater reliability was not 

sufficiently high enough to warrant portfolios as a means of summative assessment.  

They identified the exploration of the effect of providing more structure rather than 

“loose guidance” on portfolio contents as a major area for further study (Pitts et al., 

1999).  Pitts and colleagues (1999) also suggested that perhaps the traditional 

psychometric views of reliability and validity may limit the educational approach of 

portfolio use which is an inherently qualitative versus quantitative approach.  Pitts et al. 

(1999) did not provide a clear description of whether the global pass or fail decision was 

based on the component grading or if the global decision was independently determined.  

The final results and conclusions on inter- and intra-rater reliability presented appear to 

be based on the global pass or fail decisions by raters.  No explicit comparison between 

the global versus component grading was provided in any of the Pitts et al. studies (Pitts 

et al., 1999, 2001, 2002). 
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 In a follow-up to the 1999 study, Pitts et al. (2001) examined whether providing 

more structure to the contents of the portfolio would improve the reliability of the 

assessors (Pitts et al., 1999, 2001).    The aims of this study were the same as the earlier 

1999 study with the addition of a questionnaire given to student participants about their 

opinions and experiences in using the portfolios (Pitts et al., 1999, 2001).  To provide 

more structure to the contents of the portfolio, and attempt to reduce the variability and 

diversity of portfolio content, students were provided with a guidance framework to use 

in constructing a reflective portfolio (Pitts et al., 2001).  The methods of assessment were 

the same as in the previous study with each portfolio evaluated on two occasions and the 

calculation of kappa coefficients for both inter- and intra-rater reliability (Pitts et al., 

1999, 2001).  Pitts et al. (2001) again found that while intra-rater reliability was 

“moderate”, inter-rater reliability was only “fair”.  In the post-course questionnaire, 

approximately half of the students reported that receiving the guidance framework was 

useful however only half of those who reported it as being useful actually used the 

framework to construct their portfolio.  Pitts and colleagues (2001) reached the same 

conclusions as in the 1999 study, that the inter-rater reliability was not sufficiently high 

enough to warrant portfolios as a means of summative assessment (Pitts et al., 1999).  

Pitts et al. (2001) again suggested that the traditional psychometric views of reliability 

and validity may be too limiting for the portfolio educational approach given their 

inherently qualitative versus quantitative nature.   

 In the third study in the series, Pitts and colleagues (2002) sought to determine the 

effect of an open discussion between pairs of assessors following an initial independent 
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assessment of each portfolio on inter-rater reliability.  They found that the overall 

reliability of global pass or fail judgments improved from a “fair” kappa of 0.26 to a 

“moderate” kappa of 0.5 following paired assessor discussions (Pitts et al., 2002).  Pitts 

and colleagues concluded that, “…despite explicit instructions to compilers, considerable 

investment in assessor training, and the negotiation, agreement and publication of overt 

criteria, individual assessments are consistent but show only fair inter-rater reliability and 

are untrustworthy in high-stakes assessments,” (Pitts et al., 2002, p. 200).     

 In addition to the issue of whether portfolio assessments can be reliably assessed 

in the context of formative versus summative assessment as touched upon by Pitts and 

colleagues, is the issue of rater training (Pitts et al., 1999, 2001, 2002).  A primary 

consideration in rater training is the development and use of grading rubrics.  While 

conventional measurement considerations dictate that training raters and making 

subjective scoring rules as explicit as possible should improve reliability, the literature on 

the use of grading rubrics in portfolio assessment appears to be inconclusive (Johnston, 

2004; Nunnally & Bernstein, 1994; Pitts et al., 1999, 2001, 2002).  While there are 

methods to determine the effect raters have on variance, such as generalizability studies 

and the Rasch multi-faceted rating scale model, these have not been widely applied to 

large-scale portfolio use (Bond & Fox, 2001; Shavelson & Webb, 1994; Wolfe & Chiu, 

1997; Wolfe, Moulder, & Myford, 1999).  While Brown (2002) and Ediger (2000) 

suggest that increased rater training and the use of scoring rubrics can be used to increase 

reliability, the literature is not as clear.  As Johnston (2004) noted, there is little follow-up 

research to determine if better training and the use of clearer grading rubrics actually 
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improve reliability.  Newble, Hoare, and Sheldrake (1980) noted, the greatest 

improvements in reliability resulted from the identification and removal of the most 

inconsistent raters (as cited in Pitts et al., 1999).  Another possible explanation is as Bird, 

Anderson, Anaya, and Moore observed that while, “…rubric scores generate quantitative 

data, the rubric itself is subjectively developed and based on professional judgment 

oriented to priorities designated by the assessment context,” (Bird et al., 2005, p. 359).   

 LeMahieu, Gitomer, and Eresh (1995) examined the use of portfolios in large-

scale assessment in a district-wide sample of 1,250 student portfolios in grades six 

through 12 in the Pittsburgh Public School District.  While not in a higher education 

setting, LeMahieu and collegues (1995) discussed overarching issues of reliability related 

to the use of portfolios.  LeMahieu et al. (1995) suggested that consideration of reliability 

is important given the wide ranging implications of the use of portfolios in assessment 

such as the institutional consequences of having a form of assessment that provides 

information on the effectiveness of educational programs as well as individual students.  

Two primary sources of unstable estimates of student performance were identified: 

judgments of raters and the collection of student work.  While guidelines for selecting 

supporting evidence were given to students in this study, there was still flexibility in 

selection of artifacts for use in the portfolio.  Raters were trained and calibrated using the 

grading rubric with benchmark samples of student portfolios.  Two raters were used for 

each portfolio with a chief arbiter as a third rater if raters differed by more than one point 

on the three-dimensions that comprised the grading rubric.  Reliability coefficients were 

calculated using the Spearman-Brown prophecy formula.  LeMahieu and colleagues 
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concluded that portfolio assessment could provide reliable data even when there was 

flexibility in the selection of supporting evidence for the portfolio.  LeMahieu and 

colleagues also examined the impact of portfolio girth on performance ratings and found 

that while better portfolios did tend to have more artifacts, that “…performance ratings 

are not simply a measure of portfolio weight,” (LeMahieu et al., 1995, p.15).  They also 

found that portfolios reflected opportunity to learn issues.  The development of the 

grading rubric in this study was a collaborative process with teacher input.  LeMahieu 

and colleagues cautioned that a central consideration in the use of grading rubrics in 

portfolio assessment was a shared understanding of said rubric by all the raters so that, to 

the extent that all raters shared the same understanding, they would apply the rubric 

consistently.  A noteworthy difference in the use of grading rubrics in portfolio 

assessment versus other performance assessments is the need for the rubric to be 

generalizable to all potential evidence included as contents in the portfolio (LeMahieu et 

al., 1995).  LeMahieu and colleagues did not provide an explanation for their choice of 

the Spearman-Brown prophecy formula versus the calculation of a kappa coefficient 

which would take into account chance agreement between raters in calculating the 

reliability coefficient (Norman & Streiner, 2000).  It is not clear if a kappa coefficient had 

been used for reliability estimates in the LeMahieu et al. (1995) study rather than a 

Spearman-Brown , the results would have bore more similarity to those in the Pitts et al. 

(1999, 2001, 2002) studies.   It is also not clear if the nature of the portfolio, the 

demonstration and accomplishment of competencies in the Pitts et al. studies versus a 

more writing based evaluation in the LeMahieu et al. (1995) study or if the differences in 
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samples sizes could potentially account for some of the differences seen in the results 

(Pitts et al., 1999, 2001, 2002).  The use of training combined with calibration of raters 

using bench-mark student portfolios to foster a shared understanding of the grading rubric 

could also account for the more positive results in the LeMahieu et al. study (1995). 

 Robertson, Elster, and Kruse (2004) provided a qualitative description of the 

lessons learned from the implementation of portfolio outcomes assessment at a school of 

nursing. A reflective portfolio was implemented in response to the National League for 

Nursing requirement that schools and colleges of nursing develop assessment programs 

to document critical thinking, communication, and therapeutic nursing interventions 

(Robertson et al., 2004).  The initial portfolio implementation focused on critical thinking 

as a starting point and centered on the Personal Professional Beliefs Paper (PPBP) which 

was required of all nursing students at the institution and consisted of both reflection and 

the submission of evidence to demonstrate growth in the area of critical thinking.   Some 

problems encountered included the lack of faculty and student buy-in, measurement 

issues, and the failure to obtain outside help in portfolio implementation.  The 

measurement issues encountered will be discussed in this section.  Robertson and 

colleagues (2004) observed several factors that appeared to contribute to low inter-rater 

reliability.  The first factor was the frequent turnover of portfolio subcommittee members 

making rater training difficult.  An associated factor was the difficulty faculty expressed 

in understanding and using the portfolio scoring rubric.  A final observation was that 

since some students did not appear to take the assignment as seriously as others, there 

were concerns over the validity of the assessment in measuring changes in critical 
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thinking.   If as Pitts et al. observed in their series of studies that even with well trained, 

experienced assessors, there was low inter-rater reliability, the lack of understanding of 

how to use the grading or scoring rubric would seem to compound the problem (Pitts et 

al., 1999, 2001, 2002).     

  Wolfe and Chui (1997) described the use of the Rasch technique of a multi-

faceted rating scale model to detect patterns of rater errors in simulated data sets as they 

could be applied to large scale performance assessments such as portfolios.  Wolfe and 

Chui (1997) suggested that the first step in examining rater effects was to establish the 

framework within with they would be examined.  A normative framework was chosen 

since it examines how individual raters differ from the “average” rater in the pool so that 

agreement among raters is the primary consideration (Wolfe & Chui, 1997).  The 

common rater effects occur within three continua.  The accuracy/randomness continuum 

represents the extent to which raters make random errors.  The harshness/leniency 

continuum represents whether or not raters are assigning systematically higher or lower 

scores than other raters where it is often not possible to distinguish between student 

proficiency and rater characteristics.  The centrality/extremism continuum represents the 

extent to which raters use the different categories in a rating scale (e.g., overuse of the 

extreme categories).  Wolfe and Chui (1997) proposed the use of Rasch measurement 

techniques because they allow the researcher to place each facet, the students, the task, 

and the raters, on a common linear scale, the calibrations on the facets are sample-free, 

and they allow the researcher to determine how well the various facets fit the expected 

model.  Wolfe and Chui (1997) developed six types of databases to exhibit the various 
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permutations of rater effects.  They concluded that it was possible to detect rater effects 

using a normative framework.  The use of this Rasch technique could be used to 

potentially address some of the problems identified by the series of studies by Pitts and 

colleagues given a sufficient sample size (Pitts et al., 1999, 2001, 2002). 

 Wolfe et al. (1999) argued that raters could potentially introduce error into scores 

for various reasons such as, “…unfamiliarity with or inadequate training in the use of the 

rating scale, fatigue or lapses in attention, deficiencies in some areas of content 

knowledge that are relevant to making scoring decisions, or personal beliefs that conflict 

with the values espoused by the scoring rubric,” (Wolfe et al., 1999, p. 3).  An additional 

concern was how comparable ratings were between and within raters when the rating task 

spanned several hours or days (Wolfe et al., 1999).  Wolfe et al. (1999) sought to identify 

ways in which rater effects over time are manifested using the Rasch mult-faceted rating 

scale model on simulated data with the goal of increasing the reliability and validity of 

ratings for use in high-stakes assessment.  Differential Rater Functioning over Time 

(DRIFT) can manifest itself as a primacy/recency effect, practice/fatigue effect, or a 

differential centrality/differential extremism effect (Wolfe et al., 1999).  The 

primacy/recency effect is the increase or decrease in average ratings by a rater over time, 

so that the average of the first ratings differ from the average of the more recent ratings.  

The practice/fatigue effect is where, due to practice, raters achieve a greater level of 

agreement over time due to familiarity with the application of the rating scale.  The other 

end of the practice/fatigue continuum is fatigue over time due to the complexity of the 

rating scale and a resultant potential loss of accuracy.  Differential centrality/differential 
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extremism is how DRIFT affects the systematic variability of ratings.  An example of 

differential centrality/differential extremism is where a rater who previously used the 

entire rating scale, over time begins to overuse either the central categories or the extreme 

categories thus introducing errors in the ratings over time as well as respectively 

decreasing or increasing variability of ratings being assigned.  Wolfe et al. (1999) found 

that it was possible to identify raters as being “aberrant” or “non-aberrant” 95 percent of 

the time with regard to primacy, recency, and differential centrality and extremism given 

a moderate to large effect size.  They found it more difficult to identify practice and 

fatigue effects, which required a large effect size.  While DRIFT had application for 

extremely large-scale assessments, enrollments in even the largest schools and colleges of 

pharmacy would potentially be insufficient to detect these types of rater effects in 

portfolio assessment.  It is important to note when using grading rubrics with rating 

scales that these rater effects are possible, especially given the time commitment required 

to evaluate portfolios.   

 Another issue related to the use of grading rubrics and rater training is whether 

portfolio assessment should be graded in a holistic fashion versus graded as components 

(Crandall, 1998; Johnston, 2004; Reckase, 1995; Webb et al., 2003).  Reckase (1995), in 

response to the growing use of portfolios in all levels of education as a method of 

authentic assessment that has both realism and instructional relevance, developed a 

hypothetical model application of portfolio assessment based on the Paulson et al. (1991) 

definition of portfolios.  The model used available reliabilities reported in the literature 

(Reckase, 1995).  Reckase (1995) noted that the literature had a noticeable absence of 
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guidance on the appropriate selection of scoring methods.  Based on the hypothetical 

model, Reckase suggested that portfolios that were scored holistically would not have a 

higher reliability than portfolios that were graded examining individual components.  

Reckase (1995) cautioned that while one goal of portfolio assessment was representative 

content coverage, the domain should be well defined so that reporting a single score 

makes sense.  Reckase concluded that it was possible to achieve desired reliability for 

authentic assessments such as portfolios, however this conclusion is tempered by the fact 

that it was based on a hypothetical model. 

 Johnston (2004) in an examination of the different approaches to the use of 

portfolios in summative assessment suggested that much of the debate over the problems 

with reliability in portfolio assessment arose from the positivist approach to assessment.   

In the positivist approach to assessment, inter-rater reliability is a primary consideration 

to which Johnston (2004) provided possible reasons to account for the variation in the 

literature.  Possible reasons for low inter-rater reliability included how grades were 

calculated, the nature of rater training, issues related to the use of local versus external 

graders, and the more subjective components of portfolios that made it potentially more  

difficult to arrive at agreement.  Another possible reason for low inter-rater reliability was 

whether holistic or individual component scoring was used.  Johnston (2004) concluded 

that the literature was not clear on which grading scheme produced higher reliability 

values.  The final possible cause of low inter-rater reliability proposed dealt with how 

raters were actually using scoring rubrics.  Johnston (2004) suggested that the more 
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interpretivist approach of holistic grading may potentially provide greater reliability 

based on its tenants, however research in the area was limited. 

 Webb et al. (2003), in a conceptual discussion of the portfolio assessment process, 

proposed that given the qualitative nature of portfolios qualitative methods might be  

more appropriate.  Webb and colleagues (2003) cited the move in the nursing literature in 

the United States, United Kingdom, and Australia, towards the use of more specific 

grading criteria, standardization of the assessment of clinical competence of nursing 

students, and examination of inter-rater reliability as overarching methods to use 

reliability and validity as criteria for evaluating the portfolio assessment process.  One 

major concern with this approach was that portfolio scores have not been shown to 

correlate with standardized nursing exam scores in the United States (Webb et al., 2003).  

Webb et al. (2003) argued that the lack of correlation suggested the possibility that the 

growing move towards more quantitative methods may not be appropriate for assessment 

of qualitative work.  Suggested qualitative criteria for the evaluation of portfolios 

included an examination of credibility, transferability, adequacy and appropriateness of 

data, multiple raters, and the inclusion of audit trails (Webb et al., 2003).  They also 

suggested that any method of assessment needed to be able to discriminate among 

students who should fail versus those who should pass (Webb et al., 2003).  An 

interesting consideration brought up by Webb and colleagues (2003) was whether a 

student could in fact “fail” their portfolio.  The use of qualitative methods proposed by 

Webb et al. (2003) would seem to lend itself more to using a holistic versus component 

grading approach. 
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 The actual development of portfolio grading rubrics has not been extensively 

discussed in the literature with the exception of some recent studies by Driessen et al. 

(2005) and Jasper and Fulton (2005).  Driessen et al. (2005) used qualitative criteria 

related to credibility and dependability in portfolio evaluation in an undergraduate 

medical school curriculum in the Netherlands.  Credibility criteria used three different 

methods: “triangulation” or using and combining different data sources, “member 

checking” or checking data with the individuals from whom data were collected, and 

“prolonged engagement” or the time investment of participants.  Dependability criteria 

used audit trails as well as an external auditor.  Driessen et al. (2005) suggested that this 

qualitative approach could allow portfolios to be used for both formative and summative 

assessment.  A total of 233 portfolios were reviewed using these qualitative criteria.  

Each portfolio was initially evaluated by the student’s mentor who then met with the 

student, and if they agreed upon the grade awarded of fail, pass, or distinction, a rater was 

then used to confirm that all procedures had been followed.  If the rater agreed with the 

mentor and student appraisal, the grade become final.  If the student disagreed with the 

initial assessment by the mentor, two raters would then be used to evaluate the portfolio.  

If the two raters agreed, the grade become final however if there was disagreement 

between the raters, the portfolio would then be evaluated by the full committee of raters.  

Only nine portfolios (4 percent) were reviewed by the full committee.  The formative 

assessment by the mentor throughout the process provided credibility, the use and 

availability of multiple raters provided triangulation as well as providing dependability 

with the audit trail and the use of external auditors.   
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 Jasper and Fulton (2005) developed portfolio grading criteria for nursing students 

at the masters’ level that would assess achievement of competencies and learning 

outcomes.  Citing the lack of development of assessment methods for portfolios, Jasper 

and Fulton (2005) devised a six-stage methodology for the construction of grading 

rubrics for portfolios in practice-based disciplines.  The grading criteria in the rubric 

incorporated features of the “structure”, “process”, and “outcome” of both practice and 

learning.  “Structure” was established through teaching while the practitioner engaged in 

the “process” through individual practice resulting in the achievement of “outcomes” 

(Jasper & Fulton, 2005).  This framework was intended to mimic the technique used in 

practice in many healthcare disciplines of assessing, planning, implementing, and finally 

evaluating.  The methodology of developing grading criteria began with the development 

of desired outcomes from established competencies and then framing them in terms of 

structure, process, and outcome.  Existing portfolios were used to further refine the 

outcomes statements developed and in the final iterations assessed for clarity and 

applicability to the “real work life” of students in the nursing program.  The final grading 

rubric was based on the holistic assessment model adopted in Australian nursing 

programs.  The outcomes statements in the grading rubric were sufficiently generic to 

increase generalizability.  Evidence presented in the portfolio was required to help “make 

the case” for accomplishment of the respective learning outcomes as well as to be cross-

referenced within the reflective report.   Further assumptions of the grading rubric were 

as follows: each portfolio was individual versus standardized, criteria in the grading 

rubric could be used for the raters as well as for student in self-assessment, a grade 
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needed to be awarded as opposed to pass or fail marks, and the grading rubric resulted in 

the formation of a profile of a student’s strengths and weaknesses (Jasper & Fulton, 

2005).  Jasper and Fulton (2005) suggested that the use of this type of grading rubric for 

both formative and summative assessment addressed some of the concerns over the 

“inexact science” of portfolio assessment by using the formative component to build up 

to and support the summative component.   

 Another caution to the use of reflective portfolios, while not addressed 

extensively in the portfolio literature, is the inherent limitation of using reflective 

practices from an information processing view of human memory (Newell, 1992).  

Newell (1992) discussed the use of reflective practices in nursing in relation to the 

information processing view of human memory and issues of anxiety and accuracy.  In 

the information processing view of human memory, remembering takes place in three 

phases: acquisition, storage into short-term and then eventually into long-term memory, 

and finally retrieval of information.  Newell (1992) argued that recall during reflective 

practices are subject to biases or can be repressed all together.  Newell suggested that for 

reflection to become more effective, the burden of the memory task must be reduced by 

using, for example, schedules of recording events and the use of checklists to jog the 

memory.  To reduce anxiety about recalling sensitive material or experiences, Newell 

(1992) suggested the support of a mentor through encouragement and/or modeling 

behavior.   
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Use of electronic portfolios as an emerging consideration. 

 Electronic portfolios have been used primarily in the instructional technology and 

the library science disciplines where electronic presentation is a natural extension of the 

type of work done in those fields (Brown, 2004; Macedo, Snider, Penny, & Laboone, 

2001; Pierson & Kumari, 2000).   Electronic portfolios have been proposed as a way to 

address some of the disadvantages of traditional portfolios such as issues related to 

accessibility and dissemination, storage, and ease of revision (Greenberg, 2004; Pullman, 

2002).  The use of electronic portfolios has been suggested as a form of authentic 

assessment that is not confined to a specific class schedule or meeting time (Greenberg, 

2004).  With the continual advancements of technology and the use of computers, the 

expansion of electronic portfolios appears to be an emerging consideration as institutions 

attempt to expand the use of portfolios for learning and assessment.  Greenberg cautioned 

that an electronic portfolio is not a personal homepage with links to examples of work but 

rather, “…a network application that provides the author with administrative functions 

for managing and organizing work (files) created with different applications and for 

controlling who can see the work and who can discuss the work (access),” (Greenberg, 

2004, p. 31).  Greenberg (2004) suggested that electronic portfolios can take three forms 

which differ on how and when they are organized.  A “showcase” electronic portfolio is 

organized after the work is created while a “learning” electronic portfolio is organized as 

the work is created and evolves.  The “structured” electronic portfolio is organized 

around pre-defined criteria and includes standards-based portfolios.   
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 Brown (2004) described the design, development, and evaluation of electronic 

portfolios for an advanced degree program in technology and school media.  Brown 

(2004) examined student responses to the use of reflective portfolios, the validity of the 

evaluation methods used, and possible solutions to management of data for program 

evaluation.  Subjects were students enrolled in an elective course titled, “Development of 

Electronic Portfolios” which was offered to students in any of the department’s three 

graduate programs.  Students were required to include artifacts that were aligned with the 

program objectives and write reflective statements that documented those links.  Students 

were surveyed as to how they used the development of their portfolio and reflective 

statements in the following areas: focused thinking, self-assessment of progress, and 

time-management (Brown, 2004).  Comments were generally positive except with regard 

to time management which Brown (2004) suggested was a result of the additional time 

required to learn the specific skills necessary to develop an electronic portfolio.  While 

listing examination of the validity of the evaluation methods employed as one of the 

study aims, Brown (2004) only discussed inter-rater reliability.  In regard to inter-rater 

reliability, Brown (2004) indicated that rubrics needed to be clearly aligned with program 

objectives and have faculty agreement.  Each portfolio was evaluated by at least three 

faculty members using a grading rubric that had a zero to five scale for each indicator 

with the expectation that 100 percent of the students would achieve mastery after 

following recommendations provided for revisions and improvement (Brown, 2004).  

Brown (2004) did not report any reliability coefficients so it was not possible to verify 

the claims that sufficient training would result in high reliability estimates.  In terms of 
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recommendations for the management of data for program evaluation, Brown (2004) 

recommended that seminars or modules on the development of electronic files be used to 

prepare students to use this format.  A dedicated, password protected server was 

recommended to create a central place to store and index portfolios for later use in 

program assessment and accreditation (Brown, 2004).  The conclusion that electronic 

portfolios were a useful form of authentic assessment, should be tempered by the small 

sample size of students, who were by definition self-selected since the course where the 

portfolio was used was an elective expressly dedicated to the development of an 

electronic portfolio.   

 Pierson and Kumari (2000) described plans to implement an electronic portfolio 

in a graduate instructional technology program.  Pierson and Kumari (2000) argued that 

since the primary products in an instructional technology program were digital, the 

reflective portfolio should also be digital to keep with their constructivist philosophy that 

construction of new knowledge was more effective when done in a personally meaningful 

way.  In their proposed plan, Pierson and Kumari (2000) planned to first orient students 

to the portfolio process using rubrics so that students were clear on the expectations for 

their portfolios while at the same time providing flexibility in meeting the criteria.  

Students would then be oriented on how to select artifacts and engage in reflection and 

how together these elements could be used to develop an individual theory of 

instructional technology (Pierson & Kumari, 2000).  Students would be required to 

provide a rationale for the inclusion of the various artifacts and how they related to the 

stated competencies.  The plan proposed by Pierson and Kumari (2000) needs to be 



 76

considered in light of the fact that it was a description of their plan that had not yet been 

implemented.   

 Macedo et al. (2001) described the process of developing a user friendly 

electronic or e-portfolio system to assess, evaluate, and display graduate student work in 

an instructional technology graduate program.  The development of a user friendly e-

portfolio was initiated in response to previous difficulties with electronic portfolios in 

interpreting standards and formatting for the portfolios.  The adoption of new standards 

for the instructional technology profession provided the opportunity to revamp the e-

portfolio process resulting in the formation of a committee to spearhead the project 

(Macedo et al., 2001).   A needs analysis was conducted of the primary stakeholders – the 

faculty and the students in the program.  The faculty needs analysis identified concerns 

over assessment, the necessity for some measure of structure without restricting student 

creativity, accessibility from any computer, and ease of use considerations to expand its 

use in program assessment.  The student needs identified concerns over the clarity in the 

definition of requirements, flexibility for creativity, adaptability to use for both school 

and future employment, and ease of modification of content of the portfolio.  A website 

prototype was developed to demonstrate the electronic portfolio and to provide additional 

guidance to students.  The website prototype exhibited the major sections including a 

personal statement, curriculum vitae, and competency checklist.  It was not clear based 

on the description by Macedo et al. (2001) if the personal statement contained a reflective 

element.  Students were also provided with a “how to” document which contained 

explanations of the competencies, descriptions of the required elements, and 
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recommendations for developing and maintaining the e-portfolio.  Issues for future 

consideration identified by Macedo et al. (2001) included having a common 

programming language such as HTML or using various templates that would be filled in 

by students and allow the creation of a database for programmatic assessment purposes. 

 Pullman (2002) described the use of “e-folios” as a viable option to traditional 

electronic portfolios and to portfolio software in a writing class in an English department.  

Pullman (2002) argued that traditional electronic portfolios put an increased burden on 

students to acquire the technological knowledge necessary to construct portfolios in this 

medium.  Of particular concern was whether an instructor would be teaching how to 

write in HTML versus the actual purpose of the class of teaching writing and if the 

emphasis was on how to construct the portfolio versus how to develop the contents that 

comprise a portfolio (Pullman, 2002).  While commercially available portfolio software 

programs have been suggested as an option to learning HTML, these programs are 

usually designed with K-12 classrooms in mind rather than higher education classrooms 

(Pullman, 2002).  Pullman (2002) also noted that portfolio software programs are 

intended to burn the portfolios on to CD-ROMs, thus limiting the dynamic potential of 

the portfolio to be revised and built upon in the future, especially if the student no longer 

has access to the original program.  Pullman (2002) recommended the use of the efolio 

system which uses free PERL script which creates an interactive form which students can 

use to create their portfolio website thus concentrating on writing.  An efolio approach 

was piloted with a small subset of English majors.  Students were provided general 

content guidelines and were required to submit various examples of work in addition to a 
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reflective piece that was graded holistically by faculty.  Students were offered multiple 

opportunities for formative feedback since there were only four to five students 

participating in the project every semester.  One major limitation of this approach was 

that it required the instructor to learn how to use PERL script (Pullman, 2002).  While 

Pullman (2002) concluded that learning PERL script was not a time intensive endeavor, 

instructors in departments with limited instructional technology support would have to 

learn it alone, which could be difficult for a programming novice.  Another limitation was 

the inability to directly provide comments on a student’s portfolio as one would be able 

to do on a paper copy (Pullman, 2002). 

 The commercially available web-based electronic portfolio vendors have 

addressed some of the concerns proposed by Pullman (2002) with the use of software 

programs.  TrueOucomes™ (www.trueoutcomes.com) is a commercially available web-

based program to construct electronic portfolios that requires students to classify each 

experience described in a field for narratives in addition to providing a mechanism to link 

to artifacts contained in attachments.  The requirement that the narrative and artifact be 

classified could potentially address the issue of a lack of link between evidence and 

competencies.  Toot!™, a web-based portfolio system by Aurbach & Associates 

(www.aurbach.com ) and  FolioLive™ by McGraw-Hill (www.foliolive.com) have the 

capability to add a field for reflection with each artifact to more directly demonstrate their 

link to competencies.   The e-Portfolio™ With RubricMarker™ by Chalk & Wire 

(www.chalkandwire.com) helps instructors design rubrics to assess the electronic 

portfolios created with their web-based application.  Instructors determine performance 
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labels such as “unacceptable”, “acceptable”, and “exemplary” and associated descriptors 

that raters can use on-line.  Many of the vendors provide a mechanism for users to 

download the electronic portfolios so that institutions can have permanent databases of 

portfolios for use in accreditation and other assessment purposes.  Examples of other 

commercially available electronic portfolio vendors include scioware™ by Concord 

(www.concord-usa.com) and folio™ by ePortaro (www.eportaro.com ).  Several 

considerations unique to commercially available electronic portfolio vendors include 

those of cost, including upfront and maintenance costs to the institution and continuation 

costs to students upon graduation.   

 While electronic portfolios do have some potential advantages relative to 

traditional paper-based portfolios, the fundamental limitations associated with the use of 

portfolios themselves, such as issues related to reliability and validity and student and 

faculty buy-in, remain.  For example, McCurdy, Walcerz, and Drake (2001) in exploring 

a web-based approach to outcomes assessment in a pilot study found that students have 

difficulty associating educational experiences with appropriate educational outcomes, 

usually attributing an excessive number of educational outcomes to each experience.  The 

difficulty in making connections between experiences and/or artifacts and competencies 

has also been identified as a problem with traditional paper-based portfolios, which will 

be discussed further in the section on reflection on each piece of evidence presented in a 

portfolio (Pitts et al., 1999; Schaffer et al., 2005; Zou, 2002).  
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The literature on the critical components of a reflective portfolio 

 Based on an extensive review of the literature, several themes emerged as critical 

components or considerations in the use of reflective portfolios.  This section reflects a 

synthesis of the literature on reflective portfolios to develop a set of “suggested 

practices”.  These considerations or components will form the basis for indicators of 

process reflection based on the literature. 

Faculty and student buy-in 

 Schaffer et al. (2003) suggested that portfolios used for summative assessment 

may contribute to the dislike and devaluation of the portfolio as well as decrease the 

effectiveness of the portfolio as a learning experience by stifling honesty and reflection.  

Schaffer and colleagues (2003) argued that the challenge then becomes to maintain 

student independence while at the same time using the portfolio for assessment.  The lack 

of student buy-in can hamper both learning and assessment efforts.  The potential conflict 

between learning and assessment will be discussed in another section.  A key barrier to 

both student and faculty buy-in is the view of the portfolio as an “add-on” to an already 

heavy or difficult workload (Challis, 1999; Crandall, 1998; Robertson et al., 2004; Zou, 

2002).  Karlowicz (2000) recommended the awarding of academic credit for the portfolio 

to temper the view of the portfolio as an “add-on”.  In a pilot portfolio program in 

nursing, while not directly given credit throughout the entire curriculum, a one-credit 

Portfolio Seminar was used to emphasize the importance of the portfolio in the final 

semester of the program (Karlowicz, 2000).   
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 Snadden and Thomas (1998a) in examining the use of portfolio learning in 

medical education, suggested that medical students potentially found the independent 

learning required for portfolio construction threatening given the undergraduate focus on 

knowledge acquisition.   Different learning styles and the inability to see the relevance of 

reflection to the learning process were also suggested as potential causes of negativity 

among students (Snadden & Thomas, 1998a).  Snadden and Thomas, argued that, “There 

is no doubt that the attitude of the teacher is fundamental in encouraging and valuing the 

use and development of a portfolio,” (Snadden & Thomas, 1998a, p. 198).  In the 

description of a portfolio implementation initiative in a radiology technology program, 

Crandall (1998) noted that the more excitement faculty showed, the more excited the 

students became because the faculty really believed in the portfolio project.  Lack of 

faculty understanding of the standards or competencies upon which portfolios are based 

can negatively influence student buy-in, potentially creating frustration and decreased 

guidance (Robertson et al., 2004; Schaffer et al., 2005; Zou, 2002).  Robertson et al. 

(2004) suggested that lack of faculty buy-in and negativity could be the result of faculty 

not being included as stakeholders in the planning and development of portfolio 

implementation in the curriculum.   The “naturalistic” versus “add-on” approach 

described by Ewell (1998) would be impeded by lack of faculty buy-in and negative 

attitudes towards attempts to embed portfolios into the curriculum. 

 Smith (2005) and Mitchell (1994) specifically examined student buy-in as part of 

the respective goals of each study.  Smith (2005) examined student attitudes towards 

reflection as part of a reflective portfolio in a community health care nursing program.  
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Students were required to compile a portfolio documenting evidence of accomplishment 

of 28 competencies which included clinical, management, and leadership skills, based on 

the United Kingdom Central Council for Nursing Standards.  The portfolio was intended 

to develop critical self appraisal skills to enable students to both monitor their 

progression and identify areas in need of improvement.  Smith (2005) had three aims to 

determine: i) if students considered reflection a meaningful activity, ii) if there were any 

perceived benefits associated with reflection, and iii) if reflection was a valid process to 

assess course outcomes and achievement of competencies.  A student focus-group, a 

web-based discussion board, and a focus-group of mentors were used to qualitatively 

explore these study aims.  Smith (2005) found that student learning style affected how 

useful students found reflective practices, which was similar to the findings by Snadden 

and Thomas (1998a).  Overall students were neither positive nor negative regarding the 

usefulness of reflective practices however the sample size of the focus groups was less 

than 10 people each.  This was a small exploratory study but appeared to support the idea 

that student buy-in can affect perceptions and the effectiveness of portfolio 

implementation. 

 Mitchell (1994) examined the views of students and teachers on the use of 

portfolios as both a learning and assessment tool in midwifery education in United 

Kingdom.  Citing the concern that portfolios used for both assessment and learning would 

affect not only the content of the portfolios but also student experiences and perceptions 

of the portfolio process itself, Mitchell (1994) conducted an exploratory study with 23 

post-registration student midwives and eight instructors.  Mitchell (1994) also sought to 
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address the issue of the lack of actual examination of student perceptions concerning the 

use of portfolios compared to the theoretical advantages often cited in the literature.  

Questionnaires and semi-structured interviews were used to explore student and faculty 

perceptions of portfolio use.  Mitchell (1994) found that overall students were 

“marginally negative” and that the portfolio did not motivate them to learn as well as 

required a great deal of time that took away from other learning opportunities.  Faculty 

interviewed found the portfolio to be a valuable diagnostic tool however their overall 

positive views of the advantages of the use of portfolios were not mirrored by the 

students (Mitchell, 1994).  The faculty interviewed did express concerns over the fact that 

the portfolios were difficult to assess and the overall subjective nature of portfolio 

assessment.  While this was an exploratory study with a small sample size, it did suggest 

some areas of concern to investigate.   

 While Gallagher (2001) and Tiwari and Tang (2003) found overall positive 

student attitudes and views towards the use of portfolios, they were secondary 

considerations in both studies.  Gallagher (2001) labeled overall students attitudes as 

positive, this conclusion however must be tempered by the students who admitted that the 

portfolio was merely a completion of an assignment to fulfill a requirement.   

 

Student-faculty link 

 The literature highlights the importance of a student-faculty link in the portfolio 

process (Challis, 1999; Crandall, 1998; Harris et al., 2001; Jasper, 1995; Karlowicz, 

2000; McMullan et al., 2003; Newell, 1992; Snadden & Thomas, 1998a, 1998b).  The 
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student-faculty link can be instrumental in formative assessment efforts, allowing 

educators to examine if their teaching strategies are in line with program goals, act as a 

guide to the portfolio process, and aid in reflection (Brown, 2002; Challis, 1999; 

Crandall, 1998; Harris et al., 2001; Jasper, 1995; Karlowicz, 2000; Schaffer et al., 2005; 

Snadden & Thomas, 1998a).  Challis (1999) suggests that this student-faculty link can 

take many forms ranging from regularly scheduled formal meetings with a mentor to 

telephone or e-mail communication as needed.  Challis (1999) also proposed small 

working groups of students serving as peer-mentors, however fellow students may not be 

able to provide adequate guidance on the portfolio process or an adequate understanding 

of the competencies themselves.  The student-faculty link could potentially reduce 

negativity and confusion associated with the use of portfolios as well as provide valuable 

formative assessment information to both students and faculty alike.  Crandall (1998) 

suggested that meeting with students on a regular basis, in addition to providing valuable 

formative assessment and discussion, helped to prevent the portfolios from becoming a 

“last ditch effort” at the conclusion of the semester.  The portfolio can also serve as a 

platform for discussion between students and faculty to help to bridge the theory-practice 

gap (Crandall, 1998; Harris et al., 2001).  As one of the outcomes in a pilot portfolio 

project in a college of nursing program, the student-faculty link provided a faculty mentor 

to help students develop career goals (Karlowicz, 2000).  In the study by Karlowicz 

(2000), while students were not required to have career-theme to their portfolios and the 

accomplishment of the objectives, they were offered the Glaxo Wellcome Career 

Pathway Evaluation Program as an integrated component of the portfolio process.  The 
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student-faculty link was deemed an important component in providing guidance in 

identifying career goals and helping students identify ways to accomplish the desired 

competencies to further achieve their career goals (Karlowicz, 2000). 

 

Reflection on each piece of evidence presented in the portfolio 

 The literature suggests that students should reflect upon and explain how the 

evidence or artifacts relate to each competency along with the rationale for their inclusion 

in their portfolio (Brown, 2002; Brown, 2004; Challis, 1999; Chambers & Glassman, 

1997; Crandall, 1998; Ediger, 2000; Jasper & Fulton, 2005; McMullan et al., 2003; 

Pierson & Kumari, 2000; Schaffer et al., 2005; Zou, 2002).  The reflective explanation 

should provide both the rationale for inclusion and a description of the role the evidence 

played in the learning progression to validate accomplishment of the competency and 

should be appropriately referenced and logically organized (Challis, 1999; Jasper & 

Fulton, 2005).  The inclusion of evidence should be both thoughtful and representative of 

the professional standards and not merely a collection of items bound together in the 

same folder or binder (Brown, 2002; Crandall, 1998; McMullen et al., 2003; Pitts et al., 

1999).  As Jasper and Fulton stated, “…the only evidence included is referenced within 

the review or case being made, and is related to the outcomes that have been previously 

defined,” (Jasper & Fulton, 2005, p. 385).  While the demonstration of learning through 

artifacts or evidence is a key feature of portfolios, students have difficulty in assembling 

and integrating this portion of the portfolio assessment (McCurdy et al., 2001; McMullan 

et al., 2003; Pitts et al., 1999; Schaffer et al., 2005; Zou, 2002).  Jasper and Fulton (2005) 
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suggest that not only students, but also assessors at times are confused about what 

constitutes appropriate supporting evidence.  Schaffer et al. (2005) found that students 

had difficulty in identifying appropriate experiences as well as in making connections 

between evidence and competencies.  Zou (2002) and Pitts et al. (1999) found selection 

of artifacts that were inappropriate and irrelevant to the corresponding professional 

standards.  Examination of the evidence provided and the linkages students make to the 

appropriate standards and competencies is essential to not letting the portfolio become 

merely a collection of items thrown together.  While not examined in the literature, it is 

not clear if providing guidance on the potential content of the portfolio affects student 

reflection on the linkages and rationales provided for inclusion of evidence in the 

portfolio.   

 

Dual use of reflective portfolios for learning and assessment 

 The literature suggests that the use of portfolios for both learning and assessment 

creates conflict and ultimately may reduce the reliability and validity of the assessment 

(Gannon et al., 2001; Harris et al., 2001; Schaffer et al., 2005; Snadden & Thomas, 

1998a).  When portfolios are used for self-reflection and students have true ownership of 

the contents as with formative assessment there tends to be less conflict with learning 

(Mitchell, 1994; Pitts et al., 1999, 2001, 2002).  When portfolios are used for summative 

assessment the conflict appears to increase (Pitts et al., 1999, 2001, 2002).  The potential 

conflict between the use of the portfolio for both learning and assessment can affect 
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student buy-in, creating negativity towards the portfolio as seen in the Mitchell (1994) 

study.   

 The use of portfolios can affect the sense of ownership of the contents, such as 

less willingness to admit difficulties or mistakes even when they served as learning 

experiences (Harris et al., 2001; Schaffer et al., 2005; Snadden & Thomas, 1998a, 

1998b).  As Harris and colleagues (2001) observed, the paradox becomes that assessment 

changes the sense of ownership and the types of materials included in portfolios, but if 

portfolios are not assessed then students are less likely to use them for learning.  Schaffer 

et al. (2005) suggested that there appears to be social desirability bias in reflective 

statements when they are used for assessment purposes.  In the Mitchell (1994) study, 

which examined the views of both students and faculty on the use of portfolios for both 

learning and assessment, found a disconnect between student and faculty perceptions on 

the value of the portfolio.  While Tiwari and Tang (2003) found that effects of assessment 

on learning were positive since the deep versus surface approach to learning was a 

function of how students perceived they would be assessed, the possibility of social 

desirability was high in their study. 

 In a study that demonstrated the dual use of portfolio for both learning and 

assessment, Jasper (1995) described the use of a portfolio workbook strategy to enhance 

and foster student-centered learning as well as for assessment that was both formative 

and summative in nature.  The portfolio workbook consisted of a structured portfolio that 

built upon previous knowledge and experience and allowed students to identify learning 

objectives on a weekly basis.  Reflection on the achievement of objectives in addition to 
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reflecting on a critical incident was also included in the portfolio. The intent of the 

portfolio was to allow both faculty and students to monitor progress.  The portfolio 

workbook was used in formative assessment through regular contact with a mentor which 

provided fodder for discussions.  Summative assessment was conducted on the portfolio 

itself using marking criteria to assess the degree to which various criteria were met.  

Summative assessment was also conducted using a cumulative exam based on the 

portfolio.  During the last six weeks of the course, students were required to apply all the 

themes explored in the portfolio throughout the semester to construct a fictional patient 

description – synthesizing everything they had learned during the semester.  All students 

were then given the same two exam items but were required to answer them based on the 

fictional patient they had developed to maintain the individuality fostered by the portfolio 

process.  Jasper (1995) noted that when the formative and summative processes are kept 

distinct and separate, the conflict was not as evident in using the portfolio for dual 

purposes.  Trust developed in the mentor-student relationships was intended to encourage 

students to be honest in their inclusion of material in the portfolio, thus honoring the 

intent of the portfolio which would eventually still be used in summative assessment.  In 

terms of the issue of reliability, Jasper (1995) suggests that the process of the portfolio 

itself, especially in fostering self-directed learning, is more important than the product 

and that knowledge can be assessed in other ways such as examination.  The work of 

Jasper (1995) also suggests that perhaps attributing too much to a single form of 

assessment such as a portfolio or an examination is not a successful strategy since 

different assessment strategies have different strengths.   



 89

 In another study that addressed the dual use of portfolios for learning and 

assessment, Gannon and colleagues (2001) considered the use of portfolios in nursing 

education with particular emphasis on honesty, best practices, and reliability and validity 

issues in schools and colleges of nursing in the United Kingdom.  Gannon et al. 

suggested that, “…there may be an inverse relationship between the use of portfolios in 

the assessment process and the honesty of the records which the keeper of the portfolio 

may maintain,” (Gannon et al., 2001, p. 536).  Related to the issue of honesty is 

credibility as it applies to reliability and validity (Gannon et al., 2001).  Portfolios have 

been assumed to be credible sources of evidence of competency with its roots in authentic 

assessments (Gannon et al., 2001; Miller & Legg, 1993; Lind et al., 1991).  Gannon et al. 

(2001) argue however that a form of assessment that is unreliable and thus lacks validity 

cannot be credible.  Gannon and colleagues (2001) suggest the use of qualitative or 

mixed-methods of both quantitative and qualitative methods to examine the reliability, 

validity, and credibility of portfolios used for both learning and assessment.  The 

potential use of qualitative versus quantitative methods will be discussed further in the 

following sections.   

 

Reliability and validity considerations 

 Herman and Winters (1994) proposed a series of questions along with suggested 

data to guide the evaluation of reliability and validity in portfolio assessment.  For 

reliability, questioning if scores are consistent involves examining inter-rater agreement 

as a traditional conception of reliability.  In terms of validity, the first consideration is 
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questioning what the scores mean, examining if they are based on standards, and 

determining what achievement on the portfolio and its respective tasks mean.  The other 

consideration regarding validity is questioning whether inferences from scores on the 

portfolio lead to appropriate decisions about students and the program.  A key feature of 

this questioning of validity is an examination of the consequences of portfolio use 

(Herman & Winters, 1994; Linn et al., 1991; Miller & Legg, 1993).  Various methods 

have been suggested to increase or improve reliability and thus validity, however the 

literature is inconclusive on their effectiveness (Johnston, 2004; Nunnally & Bernstein, 

1994; Pitts et al., 1999, 2001, 2002).  LeMahieu et al. (1995) recommended a shared 

understanding by raters of the grading rubric in addition to training and calibrating raters 

using the grading rubric with benchmark samples of student portfolios.  Reliability and 

validity considerations for portfolios are tied into the issue of using quantitative versus 

qualitative methods to assess portfolios.  

 

Qualitative versus quantitative methods 

 Since the literature is not clear on whether it is possible to increase reliability 

estimates even with well trained raters and a clear grading rubric, qualitative methods 

may be more appropriate given the qualitative nature of portfolios (Driessen at al., 2005; 

Johnston, 2004; Pitts et al., 1999, 2001, 2002; Webb et al., 2003).  While inter-rater 

reliability has been suggested as the goal of reliability assessment with portfolios, the 

inherent qualitative nature of portfolios may preclude achieving acceptable reliability 

estimates, especially in regard to summative estimates.  Driessen et al. (2005) suggested 
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that while stricter assessment criteria and increased structure to the portfolio process 

would increase inter-rater reliability, it would also negate the proposed benefits of the 

portfolio itself.   In a commentary on whether portfolios were attempting to measure the 

unmeasurable, Snadden questioned, “…how do we effectively assess material that is non-

standardized?  Is it sufficient to credit engagement in a process or must we strive to 

measure outcomes?,”  (Snadden, 1999, p. 478).   Several of the recommendations that 

Webb et al. (2003) proposed as qualitative measures correspond to the criteria detailed by 

Linn et al. (1991) for alternative assessments.  These recommendations, as well as those 

by Driessen et al. (2005) and Jasper and Fulton (2005), could potentially serve to inform 

the development of grading rubrics or guidelines.   

 

The literature on curricular mapping 

 Curriculum mapping is a consideration of when, how, and what is taught as well 

as the assessment measures utilized to explain achievement of expected student learning 

outcomes (Harden, 2001).  A curriculum map has been defined as the description of the 

actual curriculum taught, or as Ewell and Jones would label, the delivered curriculum 

(English, 1980; Ewell & Jones, 1996).  Harden (2001) in detailing the use of curriculum 

maps in medical education, described curriculum maps as having two main functions:  to 

make the curriculum more transparent to all the stakeholders and to demonstrate the links 

between the various components of the curriculum.  In making the curriculum more 

transparent, curriculum maps provide information on what Harden (2001) termed the 

“declared curriculum”, “taught curriculum”, and “learned curriculum” which are 
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analogous to Ewell and Jones’ (1996) designed, delivered, and experienced curriculum 

respectively.  Curriculum maps can help identify whether if what was intended is actually 

being taught and further what students actually learn (Harden, 2001).  Curriculum maps 

can also help demonstrate the links between the different key components of the 

curriculum: the learning outcomes, the learning opportunities, the content, and 

assessment (Harden, 2001).  Curriculum maps can also be used to examine specific 

portions of the curriculum such as learning location, learning resources, and timetables in 

addition to examining the curriculum from multiple perspectives (Harden, 2001).   

 Several curricular mapping exercises in pharmacy education have been reported 

as meeting poster abstracts and manuscripts.  Zavod and Zgarrick (2001) undertook a 

curricular mapping project to determine the degree to which abilities delineated in a 

general and professional ability-based outcomes document were being met at Midwestern 

University Chicago.  Each course coordinator for required courses in the curriculum, 

along with the experiential director, were required to map their respective courses to 

document teaching strategies and learning activities related to the abilities in the 

outcomes document.  Based on the curricular map, several changes were implemented in 

the professional pharmacy curriculum such as the inclusion of pathophysiology within 

the therapeutics course sequence and planned content coordination between the 

therapeutics sequence and the applied pharmaceutical care courses.  The curricular map 

allowed faculty at Midwestern to identify potential deficiencies in the curriculum and aid 

in planning assessment activities.  In another study where curriculum mapping was used 

in planning assessment activities, Bouldin, Wilkin, Wyandt, and Wilson (2001) described 
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the use of curricular mapping to identify opportunities throughout the pharmacy 

curriculum at the University of Mississippi to foster both general and professional 

abilities.  Based on the curricular map, different models were developed to guide the 

assessment process for both ACPE accreditation and regional accreditation requirements.   

 Scott, Robinson, Augustine, Roche, and Ueda (2002) used curricular mapping to 

assess students’ abilities and competencies in the pharmacy curriculum at the University 

of Nebraska.  Using the Professional Program Curriculum Abilities and Competencies 

Guide, faculty identified in their respective syllabi which abilities and competencies were 

addressed in their courses.  Students completed a self-assessment survey on which of the 

different abilities and competencies they achieved in each course to form the curricular 

map which summated the number of courses in which a specific ability or competency 

was cited by students.  Students were also asked to rate the degree of preparation for each 

ability and competencies on a scale anchored at 1 = “poor preparation” and 5 = “excellent 

preparation” which were then averaged for each competency and ability.  Scott et al. 

(2002) concluded that preparation was found to improve each successive year in the 

professional curriculum as shown by the increase in the mean preparation rating, however 

no statistical tests and associated p-values were reported.  These data were used as part of 

continuous quality improvement efforts to identify which areas were not being met by the 

curriculum, needed refinement, or required further development. 

 There have been several curricular mapping studies reported in the medical 

literature of initiatives at both U.S. and medical schools abroad.  Litaker et al. (2004) 

used a curriculum map to examine a specific component of the medical education 
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curriculum at an academic medical center.  In this study, a curriculum map was used to 

explore to what extent, if any, medical students were exposed to disease prevention and 

health promotion in the first three years of the medical school curriculum at Case 

Western Reserve University (Litaker et al., 2004).  Competencies in disease prevention 

and health promotion from the Association of Teachers of Preventive Medicine served as 

the guide for assessing the scope of coverage of the content of interest from the 

curriculum map.  The competencies covered the four primary domains of: clinical 

prevention, quantitative skills, health services organization and delivery, and community 

dimensions of practice (Litaker et al., 2004).  Only the first three years of the curriculum 

were mapped in order to capture the portion of the curriculum shared by the majority of 

students, since the fourth year of the curriculum was tailored to career aspirations and 

interests.  From the curriculum map they determined that the domains of clinical 

prevention and quantitative skills were well represented across all three years while the 

community aspect of practice was the least represented domain.  The results were 

comparable to a national medical school exit survey conducted by the American 

Association of Medical Colleges that measured perceptions of adequacy of coverage for 

specific prevention-related tasks (Litaker et al., 2004).  Litaker et al. (2004) identified 

two primary limitations to the use of curriculum maps.  The first limitation was that 

retrospective nature of curricular mapping made it subject to recall bias on the part of 

faculty and students.  The second limitation was that it was not possible to determine the 

extent to which topics were reinforced in the curriculum thus potentially limiting the 

interpretation of the curriculum map.  
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 Meekin, Klein, Fleischman, and Fins (2000) citing the lack of incorporation of 

formal palliative care education into undergraduate medical school curricula in the U.S. 

despite the identification of core competencies in the area, developed an instrument to 

facilitate curricular mapping of the topic.  PEAT, the Palliative Education Assessment 

Tool, comprised of seven palliative care domains and associated competencies as well as  

curricular objectives was designed as a self-assessment tool for medical school curricula 

to map out this often “hidden” component of the curriculum (Meekin et al., 2000).  PEAT 

was intended for use in strategic planning, educational reform, and evaluation in medical 

school curricula.  The instrument was the result of two working groups comprised of 

individuals from a diverse set of fields with experience in palliative care and developed 

from an extensive literature review.  Meekin et al. (2000) designed PEAT to have a series 

of questions posed as learning objectives that would be used with every required course 

within a four-year medical school curriculum, along with examples to further clarify the 

various curricular objectives.  Inability to endorse an objective within a domain (i.e., 

leaving the objective blank in the self-assessment) indicated that that aspect of palliative 

care was not covered.  The instrument developed by Meekin et al. (2000) is similar to the 

curricular mapping exercise data collection sheet based on the OE document used in an 

existing, unpublished curricular map of the UACOP, however rather than written as 

objectives with associated examples, the components are left as competency statements. 

 Wood, Meekin, Fins, and Fleischman (2002), in a follow-up study to the Meekin 

et al. (2000) study, used PEAT to map the curricula at 13 of the 14 medical schools in the 

state of New York.  PEAT was used specifically to develop strategic plans at each 
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participating medical school with the intent of increasing coverage of palliative care 

within their respective curricula.  Ten of the 13 medical schools provided strategic plans 

and associated goals which were then tracked over a one-year period of time to determine 

the extent of implementation.  Wood et al. (2002) found that palliative care content 

improved in primarily four areas of the curriculum: the basic science courses, ethics and 

humanities courses, the experiential rotations, and in faculty development.  Wood et al. 

(2002) concluded that the use of PEAT as a method of curricular mapping combined with 

strategic planning increased the palliative care content in medical school curricula in New 

York.  Based on the work of Meekin et al. (2000) and Wood et al. (2002), this type of 

curricular mapping tool, as part of self-assessment of the curriculum, could be used to 

incorporate a desired element into a curriculum by guiding strategic planning. 

 Wachtler and Troein (2003) also used curriculum mapping to examine a specific 

component, in this case cultural competency, in a medical school curriculum.  Wachtler 

and Troein used a triangulation method to examine the intended, taught, and received 

curriculum to map cultural competency at Lund University in Sweden.  The intended 

curriculum was examined using the medical faculty handbook which contained the 

learning objectives for each course.  In reviewing the learning objectives for each course, 

the researchers searched for terms related to cultural competency as a surrogate marker of 

coverage in the curriculum.  The taught curriculum was examined using interviews with 

instructors responsible for entire courses or themed areas of study.  Instructors were 

asked if they taught cultural competency as well as their views on the subject.  The 

received curriculum was explored using focus group interviews with students.  Focus 
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group subjects were chosen using a sampling model to obtain students at every level of 

the curriculum.  Students were asked to define cultural competency, describe their 

experiences with the subject in the curriculum, and to provide suggestions for curricular 

improvement.  The curriculum was mapped from each of the three different perspectives 

to provide a transparent and complete picture of the curriculum and show linkages 

(Litaker, 2004; Wachtler & Troein, 2003).  Mapping consisted mainly of listing specific 

instances where cultural competency had been included in the curriculum and comparing 

the relative number of occurrences qualitatively.  Wachtler and Troein found that while 

cultural competency was present in the curriculum it was mostly “hidden” and that 

teachers reported a greater extent of coverage than did students.  Wachtler and Troein did 

note several limitations to their methodology.  One limitation was that heightened 

political correctness of cultural competency in Sweden could possibly have led to an 

increased reporting in the curriculum from all three perspectives.  Another limitation was 

the relatively small number of students in each focus group. There was also potential 

recall bias since part of the data collection relied on course coordinator recall of course 

content, including that of other instructors within their respective courses.  Wachtler and 

Troein concluded that the triangulation method of mapping led to a better understanding 

of the current curriculum and informed change for the future curriculum. 

 Gjerde (1981) used curriculum mapping to evaluate the same course in a medical 

school curriculum over a period of three years to determine the degree of congruence 

between the course objectives, instruction, and evaluation.  Based on Tyler’s Curriculum 

Model of using objectives, instructional activities, and finally evaluation as a curricular 
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framework, Gjerde (1981) sought to determine associations among the three.  Objectives 

for a single course were analyzed both for content areas covered and for the level of 

learning addressed based on Bloom’s taxonomy.  Each instructional session and test item 

during the three year time span were also analyzed for both content and level of learning 

addressed.  The content for both the educational or instructional activities as well as the 

content of the test items were found to shift over time.  Gjerde (1981) found that the 

original course objectives were no longer congruent with the instructional activities and 

test items by the end of the third year in the study.  Test items were found to be written at 

a lower level of learning than the stated objectives (e.g., an objective written at the 

comprehension level but an associated test item was written at the knowledge or recall 

level).  Gjerde (1981) proposed that this form of curricular mapping could be used in 

course improvement by allowing instructors to see potential mismatches in their 

curriculum.  Gjerde (1981) also proposed the use of dynamic objectives written at the 

class session level as opposed to exclusively at the course level as well as the use of a 

table of specifications to make further use of the curricular mapping information.  This 

methodology of analyzing both the content and level of learning could be used to map the 

integration and application of a learning outcomes document at the course level.   

 In a unique take on curricular mapping, Newble, Stark, Bax, and Lawson (2005) 

mapped the curriculum at a medical school in England by disease state or problem.  The 

outcomes-based document that was developed as the overarching curricular framework 

was applied to determine which competencies within the four domains of clinical skills, 

interpersonal skills, professional behaviors, and practical skills were addressed.  The 



 99

resultant map was made available to both faculty and students to provide a more 

transparent understanding of the curriculum.  The curriculum was restructured using this 

method in order to more effectively manage integration of material and to reduce “factual 

overload”.   

 Porter (2002) described a method of measuring the content of instruction and of 

instructional materials and the alignment between the two.  Porter (2002) suggested that 

good measures of the content of instruction could be used to describe the taught 

curriculum or to measure the degree to which a new curriculum has been implemented.  

Porter (2002) described three tools for measuring content and alignment: i) teacher 

surveys on instructional content, ii) content analyses of instructional materials, and iii) 

alignment indices to describe the degree of overlap between content and standards or 

assessment.  To measure content and alignment, a uniform language for describing 

content must be developed and used as a measure of alignment (Porter, 2002).  A uniform 

language can include measuring the level of coverage and the relative emphasis in terms 

of time demands of total instructional time spent on each topic or category to form a 

matrix.  Reflecting a primary and secondary education perspective, Porter (2002) 

suggested that content analysis of textbooks could be used to examine the intended 

curriculum from instructional materials to improve teaching.  In professional health 

sciences curricula where textbooks are not as heavily used due to the dynamic nature of 

the healthcare disciplines, other measures of the intended curriculum could possibly be 

used, such as course syllabi.  Alignment indices compare proportions in each respective 

matrix to determine the degree to which they overlap or are aligned.  Porter (2002) also 
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recommended the use of topographical maps to display what content is emphasized 

relative to the standards used in the curriculum.  Emphasis is depicted by the intensity of 

shading, where darker shading indicates greater emphasis relative to lighter shaded areas.  

This graphical representation of the curriculum allows the mapping of the curriculum 

which visually can be compared to other measures of content coverage.  While Porter 

(2002) did not use student measures of content coverage, conceivably student measures 

of content coverage and an associated index of alignment could be constructed as well as 

mapped to determine the degree of alignment between the intended/taught curriculum 

and the received curriculum.   

 

An overview of self-efficacy theory literature 

 Self-efficacy is a measurement of an individual’s confidence in his or her ability 

to perform a specific task or behavior to achieve a successful completion of a desired 

outcome (Bandura, 1977, 1982, 1996).   Perceived self-efficacy is based primarily on four 

sources of information.  The first source of information is from performance attainment, 

having actual experiences with the said task.  The second source is that of vicarious 

experiences of observing the performances of others.  Verbal persuasion or trying to talk 

people into believing they possess the capabilities to accomplish a task and physiological 

states, also referred to as emotional arousal, form the basis for the other sources of 

information comprising self-efficacy.  Bandura found that regardless of which sources of 

information a person uses, there is a close relationship between perceived self-efficacy 

and actual performance of individual tasks (Bandura, 1982).  He also found that 
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knowledge and skills alone were insufficient to accomplish a desired outcome and that 

self-efficacy mediates the relationship between knowledge and action (Bandura, 1982).  

Pajares (1996) cautioned that since judgments of self-efficacy are task and domain 

specific, global or inappropriately defined self-efficacy assessments provide a general 

confidence assessment that decontextualizes the self-efficacy-behavior correspondence.   

In a study examining the use of self-efficacy measurements in predicting practice 

outcomes in continuing education required for advanced practice nursing licensure, 

Murdock and Neafsey (1995) proposed that since self-efficacy deals with perceptions 

related to actions, that it could be used as an outcome measure for educational 

interventions.   

Summary 

 The ACPE Accreditation Standards require schools and colleges of pharmacy to 

engage in systematic curricular evaluation that examines structure, content, organization, 

and outcomes.  An effective form of curricular assessment considers the content, 

sequence, delivery, and evaluation of the curriculum for the purposes of improvement.  

Transformative learning theory considers the process of constructing knowledge through 

critical reflection on the content, process, and premise of an experience (Kreber & 

Cranton, 2000; Mezirow, 1990, 1991, 2000).  Expanding on the work of Kreber and 

Cranton (2000), the various indicators of content, process, and premise reflection were 

used to demonstrate the construction of knowledge based on a conceptual model using 

transformative learning theory.  The OE document was considered in the demonstration 
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of this conceptual model as it is the overarching curricular framework at the UACOP 

primarily operationalized through student reflective portfolios.   

 The literature on the use of student portfolios suggests that while they have a 

place in authentic assessment, they do have several limitations to their use.  The primary 

limitation identified in the literatures center around issues related to reliability and 

validity.  A set of best practices with regard to the use of portfolios were identified in the 

literature review.  The literature on curricular mapping suggests the use of curriculum 

maps to both make the curriculum more transparent and to demonstrate links between 

various curricular components (Harden, 2001).   
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CHAPTER 3 

METHODS 

 The purpose of this study was to develop a conceptual framework for curricular 

evaluation based on a transformative learning framework and to demonstrate its use in 

evaluating a professional curriculum.  Reflection on the content, process, and premise of 

the OE document was used to assess how knowledge was constructed about the 

curriculum.   

 Content reflection was assessed using a curricular map developed from both 

faculty and student reports of the extent of domain and/or competency coverage in the 

didactic portion of the professional curriculum.  Content reflection was also assessed 

relative to the new ACPE Accreditation Standards (2006) and the AACP CAPE 

Educational Outcomes 2004.  Process reflection was assessed using the required 

reflective portfolio, anonymous qualitative exit survey statements, reexamination of the 

grading rubric, and an extensive review of the literature.  Measures of student reported 

self-efficacy and extent of domain coverage from the reflective portfolio as well as 

qualitative statements from the exit survey existed in de-identified databases from the 

2004 – 2005 academic year.  Premise reflection was assessed by examining both content 

and processes reflection. 

Subjects  

 The population consisted of 284 Doctor of Pharmacy Students at the University of 

Arizona College of Pharmacy (UACOP) during the 2004-2005 academic year.  The 
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Human Subjects Protection Program declared this project exempt.  The letter from the 

Human Subjects Protection Program stating exempt status is located in Appendix B.  

Data collection 

 As suggested by Ewell (1998) an examination and inventory was taken to 

determine where data were already being collected to make use of existing points of 

contact with students.  A de-identified database with information on self-efficacy and 

extent of coverage of various learning outcome domains was used in a curricular 

assessment at the UACOP.  As part of the reflective portfolio, students were provided a 

Microsoft Word document form to complete for each domain along with an associated 

item on the extent of domain coverage during that academic year and a self-efficacy item 

related to confidence in performing competencies in each domain. An example of the 

form is shown in Appendix C.  Data were entered and de-identified by an independent 

student worker, who was not a student in the UACOP and did not know any of the 

students enrolled in the College, in the summer and early fall semester of 2005.  

Anonymous open ended responses to areas of needed improvement in the annual exit 

survey were also used.  The various data sources used in this study are detailed in Table 

3.1 and Table 3.2.  In addition to making use of existing data collection points, these data 

sources were identified as contributing to the construction of knowledge about the 

curriculum.
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Table 3.1 – Data sources used in content reflection analysis 

Data Source Characteristics 
 

Proxy for/ indicator of 

Data collection 
instrument for 
course syllabi for 
2004 – 2005  
academic year 
 

Instructors were asked to integrate the OE 
document into course syllabi to provide 
information on which competencies and domains 
were covered.   Each syllabus was reviewed 
using an existing data collection instrument that 
asked for each competency “Do you teach to this 
competency” with “yes” and “no” response 
choices, coded as “1” and “0” respectively. 
 

Competency and 
domain coverage from 
faculty perspective –  a 
measure of  the 
intended/delivered 
curriculum 

Student rating of 
domain coverage 
 

As part of their reflective report, students were 
asked to rate the extent to which the curriculum 
focused on each domain on an adjectival scale 
with the response choices of “not at all”, “a very 
small extent”, “a moderate extent”, or “a very 
large extent”, coded as “0”, “1”, “2”, and “3” 
respectively. 
 

Domain coverage from 
the student perspective 
– a measure of the  
received curriculum 

New ACPE 
Standards 
 

New accreditation standards from ACPE which 
are partly based on the AACP CAPE Educational 
Outcomes 2004.  Analysis was qualitative in 
nature. 
 

Adaptability of current 
OE document content 

AACP CAPE 
Educational 
Outcomes 2004 

Domains and associated competencies intended 
as a guide for schools and colleges of pharmacy 
in assessing and revising their curricula.  
Analysis was qualitative in nature. 
 

Adaptability of current 
OE document content 

Existing 
curricular map 
from 2001-02 
academic year 
 

Using a data collection instrument based on the 
OE document, instructors were asked “Do you 
teach to this competency” with “yes” and “no” 
response choices for each competency within 
each respective domain, coded as “1” and “0” 
respectively. 
 

Supplemental source for 
competency and domain 
coverage from faculty 
perspective  
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Table 3.2 – Data sources used in process reflection analysis 

Data Source Characteristics 
 

Proxy for/ indicator of 

Student reported 
domain self-
efficacy 
 

As part of their reflective report, students were 
asked to, “Please indicate how confident you 
feel in performing the components and 
competencies listed in Domain…” for each 
domain within the OE document.  Students 
rated their self-efficacy on an adjectival scale 
anchored as “very unconfident” to “very 
confident”, anchors coded as “1” and “6” 
respectively with an ordinal progression up the 
scale. 
 

Effectiveness of OE 
document into the 
curriculum 

Qualitative 
portion of annual 
exit survey 
 

In an annual anonymous survey administered 
to students prior to graduation, a series of 
open-ended items which ask students to list 3 
things each for what they liked most, least, and 
what they would do to improve the educational 
experience at the College.  Key terms were 
identified from responses and frequencies 
calculated from common student responses.  
Analysis was qualitative in nature. 
 

Student buy-in and 
attitudes as part of 
process reflection 

Qualitative 
portion of 
longitudinal 
survey of class of 
2006 
 

In the annual anonymous exit survey 
administered to students in the class of 2006 at 
the conclusion of each academic year to form a 
longitudinal survey following this class all four 
years of the curriculum.  Analysis was 
qualitative in nature. 
 

Student buy-in and 
attitudes as part of 
process reflection 

Literature-based 
indicators 

Detailed in Table 3.3 – indicators derived from 
the literature on best practices in the use of 
portfolio use.  Analysis was qualitative in 
nature. 
 

Indicators of process 
reflection 



 

    

107

Data analysis 

 Data analysis was conducted using a transformative learning framework, 

reflecting upon content, process, and premises of the curriculum at the UACOP using 

various indicators.  Construction of knowledge about the curriculum from the OE 

document was conceptualized as shown in Figure 3.1.  Through a transformative learning 

framework the various data sources and indicators were identified as contributing to the 

construction of knowledge about the curriculum.  An effective method of curricular 

evaluation and assessment should allow the assessor to learn about content, sequence, 

delivery, and evaluation.  As shown in Figure 3.1, content and sequence were considered 

in content reflection, sequence and evaluation were considered as part of process 

reflection, and evaluation as part of premise reflection.  Data were analyzed using SPSS 

Version 11.0 (SPSS, Inc., Chicago, IL).  The a priori level of significance was 0.05.   
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Figure 3.1. Proposed knowledge system of the curriculum. 

 
Knowledge 
about the 

curriculum 
from the OE 
document 
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Content Reflection 

 Content reflection is an examination of the content or description of the problem 

or present knowledge (Cranton & King, 2003; Kreber & Cranton, 2000).  In this study, 

content reflection focused on the following questions: 1.) what is the intended, delivered 

and received curriculum based on the OE document? and 2.) can the OE document be 

adapted to the new ACPE Standards (2006) and AACP CAPE Educational Outcomes 

2004?   

 By examining the intended, delivered and received curriculum, the didactic 

portion of the curriculum at the UACOP was re-mapped as part of content reflection.  

Only the didactic portion was re-mapped since the original map covered the first three 

years of the curriculum which, as with the Litaker et al. (2004) study, was the portion of 

the curriculum shared by the majority of students.  Syllabi review as well as self-reports 

from faculty and students can serve as potential data sources for performance indicators 

(Ewell & Jones, 1996; Wachtler & Troein, 2003).  Wachtler and Troein (2003) suggested 

that examining the intended, delivered, and received curriculum and mapping from these 

three different perspectives can provide a more transparent and complete picture of the 

curriculum and existing linkages.  Given the retrospective nature of data collection from 

existing databases from the 2004 – 2005 academic year, it was not possible to sufficiently 

differentiate between the intended and the delivered curriculum.  Syllabi review from the 

2004 – 2005 academic year served as a measure of the intended curriculum and as a 

proxy for the delivered curriculum.  This was based on the assumption that the intended 

curriculum was the same as the delivered curriculum, which was a limitation of this 
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study.  The curriculum was thus re-mapped from two rather than three different 

perspectives.  The intended/delivered versus the received curriculum was examined by 

comparing student ratings of domain coverage in each year of the didactic portion of the 

curriculum to the curricular map constructed from course syllabi (Ewell & Jones, 1996; 

Harden, 2001; Porter, 2002; Wachtler & Troein, 2003).    

 The intended/delivered curriculum was examined by reviewing course syllabi 

from the 2004 – 2005 academic year (Ewell & Jones, 1996; Harden, 2001).  After the 

adoption of the OE document as the overarching curricular framework for the UACOP, 

course coordinators were asked to incorporate the OE document into their respective 

course syllabi to provide students with guidance on which competencies and domains 

were going to be covered in their respective courses.  Wachtler and Troein (2003) 

suggested that the triangulation method of mapping the curriculum can lead to a better 

understanding of the current curriculum and can inform change for future curricula.  

While only two perspectives were used for comparison – they still provided a more 

complete picture of the curriculum and insight into how faculty versus students perceived 

the extent of domain coverage.   

 For the original curricular mapping exercise conducted during the 2001-2002 

academic year, course coordinators were asked for each domain, broken down into 

associated competencies, whether they taught to that competency, whether they assessed 

students on the competency, and if they did assess students on the competency what 

methods they used to do so (e.g., in-class assignments, homework assignments, or 

examinations).  The final curricular map covered the didactic portion of the curriculum 
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which constitutes the first three years of the program.  The final fourth year, the 

experiential portion of the curriculum, was not mapped given the diversity of rotations 

offered.  The final curricular map reported the number of courses covering each domain 

and associated competency, as reported by the course coordinators.  Given changes in the 

curricular sequence at the UACOP since the original curricular map was constructed, 

curricular mapping was repeated using the course syllabi from the 2004 – 2005 academic 

year.  A portion of the original instrument was used in the re-mapping exercise.  The 

portion of the original instrument that was maintained asked for each competency within 

each respective domain, “Do you teach to this competency?” with response choices of 

either “yes” or “no”.  The principal investigator used the course syllabi from the 2004 – 

2005 academic year for listings of which competencies were indicated as being covered 

in each respective course.  Listing a competency in the course syllabi was considered an 

endorsement of “yes” that a course teaches to the competency of interest and likewise 

omission from the course syllabi was considered an endorsement of “no” the course does 

not teach to the competency.  Since both of the pharmacokinetic discussion courses were 

indicated by each respective course coordinator to be an extension of the lecture courses 

and not described in separate syllabi, they were not mapped separately.  For the basic 

science courses in the curriculum, the existing curricular map was used to supplement the 

syllabi.  Since the OE document has basic science competencies embedded and implied 

in the stated competencies in the document, they were not as explicitly stated in the 

course syllabi of those courses.  Elective courses were not mapped since they were not 

common to all students.  Courses, such as anatomy and biochemistry, that were required 
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in the UACOP curriculum but not housed in the College or taught by UACOP faculty 

were not mapped.  Teaching, or not teaching to a competency served as a proxy for the 

extent of competency coverage from the faculty perspective.  A total of 31 courses were 

included in the faculty curricular map. 

 The curriculum was mapped using an adapted version of Porter’s (2002) 

topographical maps to graphically display the curriculum to indicate which competencies 

and associated domains were emphasized relative to each other.  Intensity of shading was 

used to indicate competency or domain emphasis.  The darker the shading, the more 

emphasis in the curriculum based on content matrices which contained the proportion of, 

in this case, coverage of each competency or domain in each respective year in the 

didactic curriculum.  Unlike Porter (2002) who used “smoothing” to depict the 

intersections between topics and cognitive demand much like a real topographical map, 

the maps used in this study were left as grids since less precise measures were used to 

obtain information on the competency and course level.  Teaching to a competency 

served as a proxy measure of extent of domain coverage within the curriculum.  Unlike 

Porter (2002) who used teacher surveys to determine instructional emphasis, the 

retrospective nature of syllabi review provided a cruder measure. 

 The intended/delivered curriculum was first graphically mapped by course and 

competency based on faculty syllabi.  The dichotomous data were reflected with the color 

black (complete shading) to indicate that the course did teach to the competency in 

question or the color white (the absence of shading) to indicate that the course did not 

teach to the competency.  Courses were listed in the order in which they occurred in the 
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curriculum (e.g., courses in the first semester of PY1 were listed before PY1 second 

semester courses) to allow for a visual depiction of the progression of the curriculum.   

 The intended/delivered curriculum was then mapped by course and domain level 

by collapsing the competencies into their respective domains by summing the number of 

competencies within each domain that each course was listed as teaching to in the 

curriculum.  The more competencies taught within a given domain, the greater the 

intensity of shading on the graphical map to reflect the relative greater emphasis on that 

domain relative to courses that taught fewer competencies.  The total number of 

competencies within a given domain were converted to proportions so that domains with 

differing numbers of total competencies could be mapped using the same shading 

intensity ranges (e.g., teaching four out of the four total competencies in domain 1.0 

would be shaded the same as teaching three out of the three total competencies in domain 

2.0). 

 To map the intended/delivered curriculum at the year and domain level, the 

courses in a given year were further collapsed.  Complete domain coverage, the 

maximum emphasis of a domain in a given year, would theoretically occur if each course 

in the said year taught each competency within a given domain.  Each course in a given 

academic year contributes towards domain coverage through the number of competencies 

covered in the course.  For example, PY1 has 12 courses, so for domain 1.0 which has 

four competencies, total possible domain coverage for PY1 for domain 1.0 would be 48 

affirmative total responses to teaching to each competency within that domain across all 

courses in PY1.  To obtain the proportion of domain coverage for a given year, the total 
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number of affirmative responses to teaching to each competency within a given domain 

was divided by the total possible domain coverage.  This measure was used to reflect the 

extent of domain coverage for each respective year in the didactic curriculum.  It was 

necessary to collapse the courses down to the year level to provide a graphical map in the 

same metric as the student data which will be described in more detail below. 

 As part of the reflective portfolio, students are asked to rate the extent to which 

the curriculum focused, for the given year, on each respective domain from the OE 

document.  Students rated the extent of domain coverage in the curriculum using the 

following response options:  “not at all”, “a very small extent”, “a moderate extent”, or “a 

very large extent”.  An example is provided in Appendix C.  For each cohort of students 

(e.g., PY1, PY2, and PY3), the extent of domain coverage reported by students was 

converted from an adjectival to a numeric ordinal scale with “not at all” = 0, “a very 

small extent” = 1, “a moderate extent” = 2, and “a very large extent” = 3, in SPSS 

Version 11.0 (SPSS, Inc., Chicago, IL).  To graphically map the student reported extent 

of domain coverage, a mean was calculated for each domain for each year in the didactic 

curriculum.  The resulting map was on the domain and year level.  Each mean was 

converted to a proportion by dividing by the maximum value the mean could assume, 

which was 3, so that the student data could be graphically mapped using the same 

shading intensity ranges as the faculty graphical map.   

 An index of alignment, as suggested by Porter (2002), was not calculated given 

the nature of the data in this study.  Since the data were retrospective and the student 

measure was at the domain and year level and the faculty data had to be converted to the 
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same scale, the requirement of data collection using a uniform language for the measure 

of alignment was not possible.  The student data were also more likely to be influenced 

by confounding variables such as work experience and extracurricular activities that 

might affect student ratings of extent of domain coverage.  Qualitative comparisons of the 

graphical maps were used. 

 For each domain, a one-way ANOVA was conducted to determine if there were 

differences in the mean student reported extent of domain coverage between years in the 

curriculum.  A Bonferroni post-hoc test was used for significant F-tests. 

   As part of content reflection, the current OE document was compared to the new 

ACPE Accreditation Standards (2006) and the AACP CAPE Educational Outcomes 2004 

revisions (2004).     

 

Process reflection 

 Process reflection is checking the problem solving strategies in use or testing if 

actions have been effective (Cranton & King, 2003; Kreber & Cranton, 2000).  In this 

study, process reflection focused on the following questions: 1.) is the OE document, as 

operationalized through the reflective portfolio, effective in fostering the desired student 

outcomes?; 2.) does the literature support the current practices in place with regard to the 

use of the reflective portfolio?      

 One component of process reflection was testing if actions have been effective.  

One indicator currently in use to gauge the effectiveness of the OE document integration 

into the curriculum was the inclusion of a self-efficacy item as part of the reflective 
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portfolio.  Students were asked to, “Please indicate how confident you feel in performing 

the components and competencies listed in Domain,…” for each of the five domains.  

Students rated their self-efficacy on an adjectival scale with the following response 

options: “very unconfident”, “unconfident”, “somewhat unconfident”, “somewhat 

confident”, “confident”, and “very confident”.  The level of self-efficacy for each student 

response was converted from an adjectival to a numeric ordinal scale anchored at 1 = 

“very unconfident” and 6 = “very confident” using SPSS Version 11.0 (SPSS, Inc., 

Chicago, IL).  It would be expected that student ratings of self-efficacy would increase 

after completion of each successive year in the curriculum.  Since PY4, the experiential 

year in the curriculum, is intended to provide the greatest amount of experiences, thus the 

greatest amount of performance attainment and vicarious experience, it was expected that 

students in PY4 would report the highest level of self-efficacy relative to students earlier 

in the professional curriculum.  For each domain, a one-way ANOVA was conducted to 

determine if there were differences in the mean student reported level of self-efficacy for 

each year in the professional pharmacy curriculum.  A Bonferroni post hoc test was used 

for significant F-tests.   

 For each year in the professional curriculum, a Spearman correlation was used to 

determine if there was an association between student reported levels of self-efficacy and 

the student reported extent of domain coverage for each domain.  A Spearman correlation 

was used to provide a more conservative estimate of reliability.  As Kreber and Cranton 

(2000) suggested, possible indicators for both content and process reflection included 

reviews of the literature to better inform practices.  The current use of the self-efficacy 
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item was also evaluated with regard to the literature to better inform practices.   An 

example of the self-efficacy item is provided in Appendix C. 

 Another component of process reflection was checking the problem solving 

strategies currently in use.   Indicators summarized in Table 3.3 were used to determine 

whether the literature supported current practices and procedures in place at the UACOP 

with the OE document and the reflective portfolio.  These indicators were based on an 

extensive review of the literature and represent a synthesis of recurrent themes to produce 

a set of “suggested practices”.  The primary data source used to examine the literature 

based indicators involved a critical examination of current practices and procedures in 

place with regard to the OE document and reflective portfolio.  The other primary data 

source used the qualitative statements from the anonymous exit survey administered to 

students at the conclusion of their fourth and final year just prior to graduation.  In an 

open-ended response style, students were asked the following questions as a portion of 

the exit survey: “List 3 things you liked least about your pharmacy education”, “List 3 

things you liked most about your pharmacy education”, and “List 3 things you would do 

to improve the educational experience at the College”.  The anonymous survey 

administered to the class of 2006 at the conclusion of each year of their progression 

through the UACOP served as an additional source of information on student attitudes.  

As part of this annual, longitudinal survey students were provided with space at the end 

of the survey and asked to, “Please use this space to provide any additional information 

that the college may use in evaluation and improvement efforts.”  Qualitative statements 

from the survey conducted at the conclusion of the 2004-2005 academic year were 
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included in the analysis of student buy-in.   Responses to those items from both 

anonymous surveys provided proxy indicators of student attitudes and student buy-in in a 

format less likely to suffer from potential social desirability bias.  The majority of the 

indicators centered on the reflective portfolio as it is the primary way in which the OE 

document is actively operationalized in the curriculum.  Table 3.4 lists questions 

associated with each literature-based indicator used to guide process reflection. 
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Table 3.3 – Indicators of process reflection based on the literature and associated 
data sources 
 

Literature-based 
Indicators 

 

Data Sources 

Student buy-in • Qualitative statements from anonymous student exit survey 
• Qualitative statements from anonymous longitudinal survey 

from the class of 2006 
• Examination of current policies and procedures for the 

portfolio 
 

Faculty buy-in • Faculty compliance with incorporation of OE document into 
syllabi 

• Percent of faculty participating in the grading process 
 

Student-faculty link • Examination of current policies and procedures for the 
portfolio 

 
Reflection on evidence 
presented 

• Examination of the current grading rubric 
• Reflective observations from ESSC researchers 
 

Use of portfolio for 
learning and assessment 

• Qualitative statements from the anonymous student exit 
survey 

• Examination of current policies and procedures for the 
portfolio 

 
Qualitative versus 
quantitative methods 

• Examination of the current grading rubric 
• Examination of current policies and procedures for the 

portfolio 
 

Reliability and validity 
considerations 

• Examination of the current grading rubric 
• Examination of current policies and procedures for the 

portfolio 
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Table 3.4 – Indicators of process reflection based on the literature and associated 
questions 
 
Literature-based 

Indicators 
Questions 

Student buy-in • Do students express positive attitudes towards the portfolio? 
• Is sufficient academic credit awarded for the effort? 
 

Faculty buy-in • What percent of faculty comply with incorporating the OE document 
in their syllabi? 

• What percent of faculty participate in portfolio grading? 
 

Student-faculty link • Are students currently offered formative assessment? 
• Is there a mechanism in place, such as a mentor, to determine if 

students are progressing? 
 

Reflection on 
evidence presented 

• Is reflection on each piece of evidence sufficiently rewarded in the 
grading rubric? 

• Are students repeating back suggested evidence or are they providing 
meaningful reflection and rationales for their inclusion? 

• Do students show an understanding of the competencies? 
 

Use of portfolio for 
learning and 
assessment 
 

• Should the portfolio be used exclusively for summative assessment? 
• Is there evidence of social desirability bias? 
 

Qualitative versus 
quantitative 
methods 
 

• Does the proposed structure provided to students allow for creativity? 
• Does the current grading rubric favor quantitative evaluation? 
 

Reliability and 
validity 
considerations 

• What does a total score mean? 
• What are the consequences of the portfolio, both intended and 

unintended? 
• Are multiple raters used? 
• How, is at all, are raters trained? 
• Are any reliability estimates used? (e.g., inter-rater or intra-rater 

reliability estimates) 
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Premise reflection 

 Premise reflection is the questioning of the problem itself as well as the reasons 

behind specific actions (Cranton & King, 2003; Kreber & Cranton, 2000).  In this study, 

premise reflection focused on the following question: are the indicators currently in use 

(e.g., curricular mapping, the reflective portfolio, exit survey, etc.) appropriate to assess 

the use of the OE document as a curricular framework?  Premise reflection questioned the 

rationale for current practices related to the overarching curricular framework.  Premise 

reflection centered on the results of both content and process reflection to arrive at 

implications and suggestions for improvement.  Since the purpose of this study was to 

demonstrate a conceptual framework for curricular evaluation based on transformative 

learning theory through its use in evaluating a professional curriculum, the 

recommendations were made on a more global level from “lessons learned” through 

critical premise reflection.  While the OE document is unique to the UACOP itself, the 

AACP CAPE Outcomes upon which it is based are common to all schools and colleges 

of pharmacy in the United States.  Critical reflection on existing data collection points as 

part of premise reflection served to question how current performance indicators 

contribute to the construction of knowledge about the curriculum to allow for a more 

inclusive and integrative understanding to guide future decisions. 

 



 

    

122

CHAPTER 4 

RESULTS 

 This study employed a descriptive cross-sectional study design based on several 

existing student and curricular data sets.  The population consisted of 284 PharmD 

students at the UACOP during the 2004-2005 academic year.   

Decisions 

The following decisions served as indicators, in lieu of hypotheses, of whether the 

objectives of the study were met. 

Decision 1. Determine the concordance of the curricular map developed from faculty 

course syllabi and the student rating of domain coverage in each academic year. 

 Content reflection is an examination of the content or description of the present 

knowledge (Cranton & King, 2003; Kreber & Cranton, 2000).  In this study, one aspect 

of content reflection examined the intended, delivered, and received curriculum based on 

the OE document using a curricular mapping technique adapted from the work of Porter 

(2002) with use of existing data collection points.  The graphical curricular map of the 

intended/delivered curriculum by course and competency is shown in Figure 4.1.  The 

graphical curricular map of the intended/delivered curriculum by course and domain is 

shown in Figure 4.2.  As shown in both maps, domain 3.0 (health promotion and disease 

prevention) and its associated competencies, appear to receive less relative emphasis at 

the course level than the other domains.  Domain 1.0 (patient care), domain 2.0 

(dispensing medications and devices), and domain 4.0 (professionalism) had a greater 

intensity of shading relative to the other domains.  Domain 5.0 (health systems 
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management) appeared to have greater emphasis relative to domain 3.0 (health promotion 

and disease prevention) but less than domains 1.0, 2.0, and 4.0.   

 

Figure 4.1 – Faculty curricular map of intended/delivered curriculum by course and 
competency.             

 

  
 Taught to competency 
 Did not teach to competency 

  
 

 The relative ranking of the number of courses teaching to each competency in the 

intended/delivered curricular map is shown in Table 4.1.  As can also be seen in the 

graphical curricular map, competencies in domains 3.0 and 5.0 are at the bottom of the 

relative rankings. 
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Table 4.1 – Relative ranking of the number of courses that taught to each 
competency a 
 

Competency b Number of 
courses (%)  

4.1- make and defend rational, ethical, decisions within a context of personal and 
professional values 
 

21 (67.7) 

1.2 - problem identifications and prioritization 
 

19 (61.3) 

2.1 - review, assess, and prioritize problems on all requests for medications and 
devices 
 

19 (61.3) 

4.2 - retrieve, evaluate, and manage professional information and literature in a 
critical, scientific and effective manner 
 

19 (61.3) 

1.3 - design and implement a care plan 
 

18 (58.1) 

2.2 - implementation of order dispensing 
 

17 (54.8) 

5.1 - use and assess a health system’s method for reporting and managing adverse 
drug reactions and medication errors 
 

15 (48.4) 

2.3 - document information related to dispensing of medications and devices 
 

13 (41.9) 

1.4 - document all components of care 
 

13 (41.9) 

1.1 - conduct a complete patient assessment, including establishment of RPh-patient 
relationship, history, physical exam, & review of patient record 
 

13 (41.9) 

5.2 - participate in a health system’s process for conducting medication use 
evaluations 
 

11 (35.5) 

3.2 - identification of a population-level intervention 
 

10 (32.3) 

4.3 - contribute to improving the knowledge, skills, and values of the profession by 
advancing oneself and the profession through leadership, service activities, and 
participation in professional organizations 
 

9 (29.0) 

5.3 - evaluate and modify a health system’s formulary process 
 

8 (25.8) 

5.4 - contribute to the managerial aspects of pharmacy operations using appropriate 
data and procedures 
 

7 (22.6) 

3.1 - conduct a complete assessment of the target population, including a description 
of their demographic characteristics and health status, and a description of the 
community context 
 

7 (22.6) 

3.3 - design and implement an intervention 
 

6 (19.4) 

3.4 - Evaluate the impact of the intervention on the target population 4 (12.9) 
a includes only courses in the didactic portion of the curriculum, excluding electives and courses 
not housed in the UACOP (N = 31) 

b  listed in order from most to least number of affirmative responses to teaching to competency 
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Figure 4.2 – Curricular map of intended/delivered curriculum by course and 
domain  
 

Year course Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 
1.1         
1.2        
1.3        
1.4        
1.5        
1.6        
1.7         
1.8        
1.9        

1.10        
1.11        

PY1 

1.12        
2.1        
2.2        
2.3        
2.4        
2.5        
2.6        
2.7        

2.8        

2.9         

2.10        
2.11        

PY2 

2.12        
3.1        
3.2        
3.3        
3.4         

3.5        
3.6        

PY3 

3.7        
 

Shading 
Proportion of 

domain 
coverage ranges

 0.81 – 1.0 
 0.61 – 0.8 
 0.41 – 0.6 
 0.21 – 0.4 
 0.01 – 0.2 
 0.00 
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 The graphical map of the intended/delivered curriculum by domain and year is 

shown in Figure 4.3.  The graphical map of the received curriculum from student ratings 

of domain coverage by course and year is shown in Figure 4.4.  The shading intensity 

with associated proportion of total domain coverage is shown for both curricular maps is 

shown with Figure 4.4. 

 

Figure 4.3 – Curricular map of the intended/delivered curriculum by course and 
year 

Year Domain 1.0 Domain 2.0 Domain 3.0 Domain 4.0 Domain 5.0 
PY1      
PY2      
PY3      

 

Figure 4.4 – Curricular map of the received curriculum by course and year. 

Year Domain 1.0 Domain 2.0 Domain 3.0 Domain 4.0 Domain 5.0 
PY1      
PY2      
PY3      

 

Shading 
Proportion of 

domain coverage 
ranges 

 0.81 – 1.0 
 0.71 – 0.8 
 0.61 – 0.7 
 0.51 – 0.6 
 0.41 – 0.5 
 0.31 – 0.4 
 0.21 – 0.3 
 0.11 – 0.2 
 0.00 – 0.1 
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 The shading intensity of the received curriculum graphical map appears to be 

darker than the intended/delivered curriculum graphical map.  The shading intensity on 

the received curriculum map is particularly pronounced in domains 1.0 and 4.0.  Both 

maps show the least relative shading intensity for domain 3.0.  As with the 

intended/delivered curriculum, the received curriculum graphical map showed that 

domains 1.0, 2.0, and 4.0 received a greater relative intensity of shading compared to 

domains 3.0 and 5.0.   

 The mean student rating of domain coverage by year is shown in Table 4.2. 

Table 4.2 – Mean student reported extent of domain coverage by year a 

Year 
Domain 1.0 
Mean (SD) 

 

Domain 2.0 
Mean (SD) 

 

Domain 3.0 
Mean (SD) 

 

Domain 4.0 
Mean (SD) 

 

Domain 5.0 
Mean (SD) 

 
PY1 

(N = 77) 
2.58 (0.55) b 2.07 (0.57) 1.23 (0.79) 2.39 (0.63) 0.91 (0.55) b 

PY2 
(N = 73) 

2.67 (0.50) 2.04 (0.69) c 1.14 (0.90) 2.34 (0.69) 1.56 (0.58) 

PY3 
(N = 65) 

2.73 (0.45) d 2.08 (0.69) 1.30 (0.87) e 2.31 (0.61) 1.77 (0.64) e 

a Four-point rating scale: 0 = “not at all”, 1 = “a very small extent” , 2 = “a moderate 
extent” , and 3 =  “a very large extent” 
b N = 76 
c N = 71 
d N = 63 
e N = 64 
 

 The only differences in the mean rating of domain coverage between professional 

years occurred in domain 5.0.  PY1 had a lower mean rating of domain coverage than 

both PY2 (p < 0.0001) and PY3 (p < 0.0001).  PY2 and PY3 students did not differ in 

their mean rating of this domain coverage (p = 0.129).   The Cronbach’s alpha estimate of 
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reliability for the student reported extent of domain coverage across the didactic portion 

of the professional curriculum was 0.49 (N = 209).   

 

Decision 2.  Determine the adaptability of current domains and competencies as they 

relate to the new ACPE Accreditation Standards and AACP CAPE Educational 

Outcomes 2004. 

 As the other facet of content reflection, the OE document was examined relative 

to both the new ACPE Accreditation Standards (2006) and AACP CAPE Educational 

Outcomes 2004.  In that the AACP CAPE Outcomes previously served as the overarching 

guide in the initial development of the OE document and guides the ACPE Accreditation 

Standards, the OE document was considered in light of both related documents.  The 

AACP CAPE Educational Outcomes 2004 was released after a year long revision process 

during 2003-2004 by the CAPE Advisory Panel on Educational Outcomes.  The AACP 

CAPE Educational Outcomes 2004 were simplified from seven to three overarching 

domains in the newest iteration.  The consolidated three domains were pharmaceutical 

care, systems management, and public health.  The general ability-based outcomes of 

thinking, communication, valuing and ethical decision making, social and contextual 

awareness, social interaction, and self-learning abilities were incorporated into the three 

overarching domains.  As the OE document was developed to have general ability-based 

outcomes such as critical thinking embedded within the various competency statements, 

it adapts well to the revised 2004 CAPE Outcomes.  OE document domain 1.0 (patient 

care) and domain 2.0 (dispensing medications and devices) correspond to the 2004 CAPE 
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Outcomes domain of pharmaceutical care.  OE document domain 3.0 (health promotion 

and disease prevention) corresponds to the 2004 AACP CAPE Outcomes domain of 

public health while the OE document domain 5.0 (health systems management) 

corresponds to systems management.  OE document domain 4.0 (professionalism) 

contained many elements that had been under general ability-based outcomes in the 

previous iteration of the AACP CAPE Outcomes (1998). 

 The new ACPE Standards (2006) most relevant to the OE document are Standard 

No. 12 Professional Competencies and Outcome Expectations, Standard No. 13 

Curricular Core: Knowledge, Skills, and Abilities, Standard No. 14 Curricular Core: 

Pharmacy Practice Experiences, and Standard No. 15 Assessment and Evaluation of 

Student Learning and Curricular Effectiveness (ACPE, 2006).  Standard No. 12 was 

revised to reflect the three overarching domains from the 2004 CAPE Outcomes (ACPE, 

2006).  In Guideline 12.1, the competencies found in OE document domain 4.0 of 

professionalism were included as other capabilities a graduate should possess at 

graduation.   

 As the OE document was developed to not be restricted to specific content, the 

greater detail on what constitutes the curricular core in ACPE Standards No. 13 and No. 

14 does not necessitate a change in the OE document competencies (ACPE, 2006).  The 

OE document was developed to have content embedded in the competency statements.   

 Standard No. 15, in Guidelines 15.1 and 15.4, calls for the use of student 

portfolios to demonstrate and document attainment of competencies (ACPE, 2006).  The 

OE document is already used in this fashion in the UACOP curriculum.  Also within 
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Guideline 15.1 are associated bullet points that recommend the incorporation of other 

forms of assessment that are both formative and summative in nature (ACPE, 2006).  The 

student portfolio joins these other forms of evaluation and assessment from previous 

iterations of the Standards to provide multiple methods to assess attainment of 

competencies.  Overall the OE document appears to be adaptable to both the AACP 

CAPE Educational Outcomes 2004 and the new ACPE Accreditation Standards (2006).     

  

Decision 3.  Determine if student self-efficacy in performing each of the domains within 

the OE document increases, decreases, or remains the same in each academic year. 

 Process reflection is checking the problem solving strategies in use or testing if 

actions have been effective (Cranton & King, 2003; Kreber & Cranton, 2000).  In this 

study, one of the questions to guide process reflection focused on whether the OE 

document, operationalized through the reflective portfolio, was effective in fostering the 

desired student outcomes.  The self-efficacy item associated with each domain in the 

reflective report served as one indicator to gauge effectiveness of the OE document 

integration into the curriculum. 

 The Cronbach’s alpha reliability estimate for student rated self-efficacy was 0.79 

for all four years of the professional curriculum combined (N = 265).  A one-way 

ANOVA was used to determine if there were differences in the mean student rating of 

self-efficacy across each year in the professional curriculum.  A Bonferroni post hoc test 

was used to elucidate differences among groups given a significant F-test.  The mean 

self-efficacy for each year for each respective domain is shown in Table 4.3.  
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Table 4.3 -  Mean self-efficacy by professional year and domain a 

Year 
Domain 1.0 
Mean (SD) 

 

Domain 2.0 
Mean (SD) 

 

Domain 3.0 
Mean (SD) 

 

Domain 4.0 
Mean (SD) 

 

Domain 5.0 
Mean (SD) 

 
PY1 

(N = 77) 
4.58 (0.97) 4.25 (0.89) 3.05 (1.42) 5.21 (0.74) 2.62 (1.22) 

PY2 
(N = 73) 

4.73 (0.78) 4.56 (0.79) b 3.20 (1.56) 5.15 (0.78) 3.69 (1.12) 

PY3 
(N = 65) 

4.92 (0.76) 4.88 (0.67) 4.06 (1.18) 5.25 (0.76) c 4.05 (0.95) c 

PY4 
(N = 59) 

5.48 (0.57) 5.49 (0.60) 4.79 (0.89) d 5.60 (0.62) e 4.71 (0.79) 

a Six-point rating scale: 1 = “very unconfident”, 2 = “unconfident”, 3 = “somewhat 
unconfident”, 4 = “somewhat confident”, 5 = “confident”, and 6 = “very confident”.   
b N = 71 
c N = 64 
d N = 58 
e N = 57 
 
 For each domain, PY4 students had a higher mean self-efficacy than PY1, PY2, 

and PY3 students (p < 0.0001).  For domain 1.0 and domain 4.0, there were no 

differences in the mean self-efficacy between PY1, PY2, and PY3 students.  For domain 

2.0, PY1 students reported a lower mean self-efficacy than PY3 students (p < 0.0001) 

however there was no difference between PY1 and PY2 students (p = 0.081) or between 

PY2 and PY3 students (p = 0.085).  For domain 3.0, PY1 reported lower mean self-

efficacy than PY3 (p < 0.0001) and PY2 reported a lower mean self-efficacy than PY3 

students (p < 0.0001).  There was no difference between PY1 and PY2 students for 

domain 3.0.  For domain 5.0, PY1 students reported a lower mean self-efficacy than PY2 

students (p < 0.0001) and PY3 students (p < 0.0001).  There was no difference between 

PY2 and PY3 students for domain 5.0.   
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 The correlations between student reported self-efficacy and extent of domain 

coverage for each year in the professional curriculum are shown in Tables 4.4, 4.5, 4.6, 

4.7. 

Table 4.4 - Correlation between self-efficacy and extent of domain coverage for PY1 
students. a 
 
  Extent of Domain Coverage 

 Domain 1.0
(n = 77) 

Domain 2.0
(n = 77) 

Domain 3.0
(n = 77) 

Domain 4.0 
(n = 77) 

Domain 5.0
(n = 77) 

Domain 1.0 0.521 
(p < 0.0001) 

0.227 
(p = 0.047) 

0.256 
(p = 0.025) 

0.249 
(p = 0.029) 

- 0.037 
(p = 0.751) 

Domain 2.0 0.228 
(p = 0.48) 

0.529 
(p < 0.0001) 

0.201 
(p = 0.080) 

0.054 
(p = 0.643) 

- 0.065 
(p = 0.575) 

Domain 3.0 0.158 
(p = 0.174) 

0.187 
(p = 0.105) 

0.816 
(p < 0.0001) 

0.302 
(p = 0.008) 

0.027 
(p = 0.819) 

Domain 4.0 0.075 
(p = 0.517) 

0.160 
(p = 0.164) 

0.156 
(p = 0.175) 

0.541 
(p < 0.0001) 

- 0.093 
(p = 0.419) 

Se
lf-

ef
fic

ac
y 

Domain 5.0 0.003 
(p = 0.98) 

0.086 
(p = 0.459) 

0.159 
(p = 0.168) 

0.098 
(p = 0.398) 

0.526 
(p < 0.0001) 

a p-values in parentheses 

 

Table 4.5 - Correlation between self-efficacy and extent of domain coverage for PY2 
students. a 
 
  Extent of Domain Coverage 

 Domain 1.0
(N = 73) 

Domain 2.0
(N = 71) 

Domain 3.0
(N = 73) 

Domain 4.0 
(N = 73) 

Domain 5.0
(N = 73) 

Domain 1.0 0.265 
(p = 0.023) 

0.297 
(p = 0.012) 

0.265 
(p = 0.024) 

0.271 
(p = 0.020) 

0.187 
(p = 0.113) 

Domain 2.0 0.042 
(p = 0.728) 

0.351 
(p = 0.003) 

0.052 
(p = 0.664) 

0.238 
(p = 0.046) 

0.292 
(p = 0.013) 

Domain 3.0 - 0.134 
(p = 0.262) 

0.177 
(p = 0.144) 

0.801 
(p < 0.0001) 

0.202 
(p = 0.089) 

0.163 
(p = 0.170) 

Domain 4.0 - 0.079 
(p = 0.505) 

0.301 
(p = 0.011) 

0.227 
(p = 0.018) 

0.453 
(p < 0.0001) 

0.194 
(p = 0.100) 

Se
lf-

ef
fic

ac
y 

Domain 5.0 0.043 
(p = 0.716) 

0.174 
(p = 0.147) 

0.207 
(p = 0.078) 

0.014 
(p = 0.903) 

0.516 
(p < 0.0001) 

a p-values in parentheses 
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Table 4.6 - Correlation between self-efficacy and extent of domain coverage for PY3 
students. a 
 
  Extent of Domain Coverage 

 Domain 1.0
(N = 62) 

Domain 2.0
(N = 64) 

Domain 3.0
(N = 63) 

Domain 4.0 
(N = 64) 

Domain 5.0
(N = 64) 

Domain 1.0 0.175 
(p = 0.170) 

0.145 
(p = 0.250) 

0.107 
(p = 0.400) 

0.282 
(p = 0.023) 

0.129 
(p = 0.311) 

Domain 2.0 0.089 
(p = 0.489) 

0.179 
(p = 0.154) 

0.069 
(p = 0.588) 

0.167 
(p = 0.184) 

0.304 
(p = 0.015) 

Domain 3.0 0.036 
(p = 0.777) 

0.082 
(p = 0.515) 

0.537 
(p < 0.001) 

0.107 
(p = 0.396) 

0.143 
(p = 0.26) 

Domain 4.0 0.130 
(p = 0.313) 

0.040 
(p = 0.756) 

0.238 
(p = 0.060) 

0.448 
(p < 0.0001) 

0.118 
(p = 0.359) 

Se
lf-

ef
fic

ac
y 

Domain 5.0 0.093 
(p = 0.473) 

0.184 
(p = 0.146) 

0.302 
(p = 0.016) 

0.078 
(p = 0.539) 

0.489 
(p < 0.0001) 

a p-values in parentheses 

 
Table 4.7 - Correlation between self-efficacy and extent of domain coverage for PY4 
students. a 
 
  Extent of Domain Coverage 

 Domain 1.0
(N = 59) 

Domain 2.0
(N = 58) 

Domain 3.0
(N = 59) 

Domain 4.0 
(N = 58) 

Domain 5.0
(N = 59) 

Domain 1.0 0.394 
(p = 0.002) 

0.307 
(p = 0.019) 

0.206 
(p = 0.117) 

0.190 
(p = 0.152) 

0.270 
(p = 0.038) 

Domain 2.0 0.403 
(p = 0.002) 

0.343 
(p = 0.008) 

0.107 
(p = 0.419) 

0.252 
(p = 0.056) 

0.289 
(p = 0.026) 

Domain 3.0 0.064 
(p = 0.631) 

0.286 
(p = 0.031) 

0.714 
(p < 0.0001) 

0.341 
(p = 0.009) 

0.438 
(p = 0.001) 

Domain 4.0 0.334 
(p = 0.011) 

0.261 
(p = 0.052) 

0.172 
(p = 0.199) 

0.393 
(p = 0.003) 

0.329 
(p = 0.012) 

Se
lf-

ef
fic

ac
y 

Domain 5.0 0.200 
(p = 0.129) 

0.235 
(p = 0.076) 

0.516 
(p < 0.0001) 

0.388 
(p = 0.003) 

0.723 
(p < 0.0001) 

a p-values in parentheses 
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 There was a positive correlation between the extent of student reported domain 

coverage and self-efficacy for PY1, PY2, and PY4 students so that as the extent of 

domain coverage increased, so did self-efficacy.  For PY3, only domains 3.0, 4.0, and 5.0 

showed a positive correlation between student reported extent of domain coverage and 

self-efficacy.  There were some positive correlations between the extent of domain 

coverage in one domain and self-efficacy in a different domain as shown in Tables 4.4, 

4.5, 4.6, and 4.7.  For example in PY4, self-efficacy in domains 1.0 though 4.0 were 

positively correlated with extent of domain coverage in domain 5.0.   

 

Decision 4.  Determine if the procedures currently in use with regard to the use of a 

reflective portfolio are in agreement with suggested practices based on an extensive 

review of the literature. 

 The other overarching question to guide process reflection was examining the 

extent to which the current practices in place with regard to the use of the reflective 

portfolio were supported by the literature.  Based on an extensive review of the literature, 

a set of “best practices” were compiled as literature-based indicators and associated data 

sources to provide a basis for comparison to current policies and procedures. 

 

Student buy-in 

 The literature-based indicator of student buy-in was considered by examining 

anonymous qualitative statements from both an annual exit survey and a longitudinal year 

end survey.  The anonymous exit survey was administered to students at the conclusion 
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of their fourth and final year just prior to graduation.  Responses to those items provided 

a proxy indicator of student attitudes and student buy-in in a format less likely to suffer 

from potential social desirability bias.       

 In the 2005 exit survey for the PY4 students, 15 out of 58 students (25.8 percent) 

listed the portfolio as one of the three things they liked the least about their pharmacy 

education, making it the third most disliked portion of the curriculum.  Of the 15 that 

listed portfolios as one of the least liked portions of the curriculum, three provided 

specific comments.  Specific comments included the feeling that the portfolio was a 

waste of time, the dislike of the requirements for the portfolio, and that the portfolio was 

not necessary for the fourth year of the pharmacy curriculum.  Six out of 58 students 

(10.3 percent) listed the portfolio as an area that they would improve in the curriculum.  

Four out of the six students suggested that the portfolio be eliminated from the 

curriculum, one indicated that it should be worth more academic credit, and one indicated 

that more time needed to be allotted in the curriculum for the completion of the portfolio 

in PY4.  In the section of the exit survey provided for additional comments, one 

respondent felt that the portfolios did not add anything productive to the educational 

experience but rather added stress.  No students listed the portfolio as one of the three 

things they liked the most about their pharmacy education.    

 In the 2004-2005 academic year data collection for the longitudinal survey of the 

graduating class of 2006, which were the PY3 students in this study, five out of 67 

students (7.5 percent) provided comments on the portfolio.  One student expressed 

frustration over the “subjective” nature of the grading rubric after investing more time for 



 

    

136

the same grade as the year before.  Another student felt that the portfolios had little 

educational benefit and were actually for the benefit of the faculty to save them time in 

gathering data for accreditation.  One student noted that the additional guidance provided 

on how to put together a portfolio was more trouble than helpful.  Another student felt 

that the portfolio was a waste of time that required them to sacrifice other school work.  

The final student comment was that the portfolios were not as beneficial as faculty had 

portrayed and that more emphasis should be placed on the reflective report for 

accreditation purposes and less on the “extraneous” documents or supporting evidence.  

No students listed positive comments concerning the portfolio, however the question was 

open-ended and did not specifically address portfolios.  Based on informal feedback 

provided to current members of the ESSC that were also researchers in this study, several 

students over the past few years have used their portfolios for pharmacy residency 

interviews to provide evidence of various experiences.   

 Another data source for the literature-based indicators of student buy-in was an 

examination of the current policies and procedures regarding the portfolios.  The 

associated question with this part of the examination of student buy-in was whether 

sufficient academic credit was awarded for the effort.  Academic credit is awarded as part 

of four different courses in the spring semester of each academic year.  In PY1, the 

reflective portfolio is worth 50 points out of a maximum of 470 points possible (10.6 

percent of total grade) as part of the second semester of the Introduction to Pharmacy 

course, which is worth one-credit hour in the curriculum.  In PY2, the reflective portfolio 

is worth 100 points out of a maximum of 700 points possible (14.3 percent of the total 
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grade) as part of the drug information course, which is worth two-credit hours in the 

curriculum.  While the portfolio is worth 50 points on the grading rubric, in PY2 the 

points are doubled prior to inclusion in the course grade.  In PY3, the 50 point portfolio is 

awarded five percent of the total course grade in the final course in a three-course 

sequence in pharmacotherapeutics which is worth six-credit credit hours.  In PY4 as part 

of the longitudinal drug information rotation in the spring semester, students are required 

to submit their reflective portfolio as one of the submissions required to receive a 

“superior”, “pass”, “C”, “D”, or “E” grade on the rotation.  While the reflective portfolios 

are graded using the 50 point grading rubric, they are counted as part of a series of 

activities that must be completed to earn a grade on the rotation.  Failure to submit a 

portfolio results in an automatic failing grade.  The longitudinal drug information course 

is worth two-credit hours in the spring semester of PY4.   

 

Faculty buy-in 

 Overall 19 out of 40 (47.5 percent) of faculty comprising the two academic 

departments of Pharmacology/Toxicology and Pharmacy Practice and Science 

participated in grading portfolios in the spring semester of 2005.  Faculty with full-time 

administrative appointments were not included in the total tally of the number of faculty 

at the UACOP and did not participate in the grading.  Broken down by department, five 

of the 17 (29.4 percent) of the total number of Pharmacology/Toxicology faculty 

participated in grading, while 14 out of the 23 (60.8 percent) Pharmacy Practice and 

Science faculty participated.  A total of 81.5 hours were spent grading the 2004-2005 
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portfolios.  The Pharmacology/Toxicology faculty contributed 11 hours (13.5 percent) 

while Pharmacy Practice and Science contributed 70.5 hours (86.5 percent).  Of the 14 

Pharmacy Practice and Science faculty that contributed 70.5 hours, 30.95 hours (43.9 

percent) were contributed by three faculty members of the ESSC.  One of those faculty 

members on the ESSC contributed 16.75 hours which was 23.7 percent of the total effort 

by Pharmacy Practice and Science and 20.5 percent of the total grading across both 

departments.   

 Out of the 31 required courses reviewed, 24 course coordinators (77.4 percent) 

incorporated the OE document into their respective syllabi.  One course coordinator who 

oversaw three required courses in the curriculum included the competencies covered in 

each respective course in two of the three course syllabi.   Another course coordinator 

included the competencies covered in one of the two courses they over saw.  Three of the 

seven course coordinators who did not incorporate the competencies into their syllabi for 

the 2004-2005 academic year had included them the previous academic year. 

 

Student-faculty link 

 No formal mentoring or formative assessment is currently offered for the 

reflective portfolios for students as they progress through each academic year.  There is 

also no designated person to monitor student progression through the reflective portfolio 

which is used as a summative measure at the conclusion of each academic year.  While 

the portfolio is formally assessed at four points in the curriculum, at the conclusion of 

PY1, PY2, PY3, and PY4, given the current policies and procedures using volunteer 
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faculty graders it is possible four different graders may assess a given student’s portfolio 

submissions over the course of their progression through the program.  The grading 

polices and procedures will be examined in further detail in the section on the use of 

portfolios both for learning and assessment.     

 

Reflection on evidence presented 

 The portfolio is structured with regard to content as well as the inclusion of 

required sections.  The required sections are as follows: a table of contents, curriculum 

vitae or resume, reflective report, and a completed OE document worksheet.  The 

professional year specific reflective report form, as shown in the example in Appendix C, 

is organized by domain and available for student downloading as a Microsoft Word 

document on the internal password protected UACOP website. The OE document 

worksheet exists as a generic document used by all professional years that also can be 

downloaded from the UACOP internal website to organize activities related to each 

competency.  An example of the OE document worksheet is shown in Appendix D.  

Students list activities related to each component or competency within a domain and are 

required to indicate on the worksheet whether an example of documentation is included 

in the portfolio.  Students are also provided with a professional year specific guidance 

handout, available for downloading from the internal UACOP website.  For each domain 

in the OE document, year specific courses are listed as possible experiences in addition to 

work experience and extracurricular activities in the guidance handout.  In the guidance 

handout, students are also provided a list of example materials to include in their 
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portfolios such as exams, papers a student has written, copies of professional posters, and 

presentation handouts.  An example of the student portfolio guidance handout for PY3 

students is shown in Appendix E.  In the overview of the portfolio provided at the 

beginning of the guidance handout, students are instructed that they, “…are responsible 

for the selection of the elements to support the experiences related to each domain.  

Materials will come from course assignments and activities, extracurricular activities, and 

internship (work experience in pharmacy setting).”  The guidance handout further states 

that the reflective report, “…will provide a self-assessment of your progress using the 

activities accomplished under each domain as evidence of your professional growth.”  

The written materials provided to students do not expressly instruct them to provide a 

rationale for their inclusion of their “experiences” or documentation in the portfolio as 

part of the reflective report.  “Activities” or “experiences” are considered separately from 

“documentation” in the guidance handout as well as the grading rubric.  The term 

“example” is used to refer to both documentation and activities.   

 Based on observations from current and former members of the ESSC that were 

also researchers in this study, students often appeared to have difficulty linking 

experiences and evidence to the competencies listed in the OE document.  Various 

artifacts would be included in the portfolio without apparent linkages to the 

competencies.  For example, a portfolio might contain various course handouts but no 

explanation how the course handouts demonstrate accomplishment of a competency or 

set of competencies.  As students are provided a listing of courses that address each 

respective domain for a given year in the curriculum, some students appeared to simply 
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list the courses with a brief listing of topics covered or activities that were already 

provided to them again without explicit linkages to how they contributed to achieving 

any of the competencies in the OE document.     

 The rewarding of sufficient credit for reflection on each piece of evidence in the 

grading rubric will be considered as part of premise reflection in the consideration of the 

appropriateness of the current grading rubric used to assess the reflective portfolio based 

on the literature.   

 

Use of portfolio for learning and assessment 

 The portfolios are currently used for summative assessment at the conclusion of 

each academic year.  While some degree of formative assessment is possible since 

portfolios are assessed at four points in the curriculum at the conclusion of PY1, PY2, 

PY3, and PY4, the portfolios are graded by faculty volunteers.  A given student portfolio 

may be assessed by four different graders over the course of their progression through the 

curriculum.  Graders are not required to provide comments, so a numeric score may be 

the sole feedback provided to students.  Given the current policies and procedures, the 

student portfolios at the UACOP are primarily summative.  The introduction of the new 

grading system will have the same rater assess the same student’s portfolio at each of the 

four points in the curriculum.   

 Students are introduced to the OE document and the portfolio process during 

orientation prior to beginning their first professional year in the curriculum by the chair 

of the ESSC portfolio subcommittee.  The chair of the ESSC portfolio subcommittee also 
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presents to students in PY1, PY2, and PY3 during the spring semester each academic 

year.  PY4 students receive an email from the chair of the subcommittee due to logistical 

constraints of students being on experiential rotations.  The portfolio is introduced as a 

method of self-assessment for students as they progress in the curriculum through the 

reflective process both in these presentations and in the written materials provided to 

students.  

 The goals of the implementation and incorporation of the OE document into the 

curriculum were to: 

 (i) provide a clear statement of how students are expected to perform at 

 graduation; (ii) enable students to monitor their progression of skill on core 

 competences; (iii) enable faculty to improve the quality of instruction within 

 specific courses; (iv) inform curricular change; and (v) meet university and 

 professional accreditation requirements (Draugalis et al., 2002, p. 254). 

 Of the five goals of the OE document, the first two relate to the learning aspect for 

students of providing a clear statement of how students are expected to perform at 

graduation and enabling students to monitor progression of skill with regard to the 

competencies listed in the OE document.   The remaining three overarching goals of the 

OE document relate to assessment at the course, curricular, and institutional levels.   
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Reliability and validity considerations 

 Portfolios have been graded primarily by faculty with sporadic assistance from 

preceptors and in the past, the primary researcher participated as a graduate student 

member of the ESSC.  All graders were volunteers.  The Assistant Dean for Assessment 

& Evaluation provided an email announcement with dates, times, and locations for 

grading sessions.  All grading sessions were conducted in the UACOP building.  Due 

dates for each professional year were staggered so that grading could be done by year 

cohorts in a series of grading sessions.  As described in the faculty buy-in section, the 

grading for 2004-2005 was done primarily by members of the ESSC, which has been 

typical since the implementation of the portfolio into the curriculum.  Each portfolio is 

graded by a single grader therefore no formal reliability testing is conducted.  Intra-rater 

reliability is not calculated as graders are volunteers and can grade as little as a single 

portfolio.  Graders are not formally trained but rather offered a brief overview from any 

of the members of the ESSC that are present at any given grading session.  “Reference” 

reflective reports representative of  “A,” “B,” and “C” reflective reports are provided as 

examples if graders wish to view them.  The “reference” reflective reports are actual 

student reflective reports that have been de-identified.  Graders are provided a copy of the 

OE document, the grading rubric, and the guidance handouts corresponding to the 

professional year they are grading in a given session.  A copy of the current grading 

rubric is shown in Appendix F.  Graders are not required to identify themselves on the 

grading rubric, a copy of which is provided to students.  A total score out of 50 points is 



 

    

144

calculated for the portfolio for each year.  Portfolios that are turned in after the due date 

are penalized a percentage of the total score.   

 The total score is comprised of five points for the organization of the reflective 

report, 20 points for the evidence provided in the reflective report, 10 points for the 

worksheet and other documentation, and 10 points for the curriculum vitae or resume.  A 

total out of 50 possible points is recorded for each student portfolio.  No judgments 

related to the achievement, or degree of achievement, of competencies and the 

progression in the curriculum is based on the total score.  The total score is used 

primarily for grade calculation purposes in the four courses where the rewarding of 

academic credit for the reflective portfolio are housed.   

 

Qualitative versus quantitative methods 

 The guidance handouts, while establishing a set ordering of the required 

components of the portfolio, allow for some creativity on the part of the student in that 

they are responsible for the selection of materials for each required section.  So while 

structure is provided, it is not restrictive so that every student portfolio is required to be 

the same.  The examples of materials to include are broad enough in nature so as to 

provide students ideas of what can be included.  Specific courses listed under each 

domain further supplement faculty syllabi.  The structure provided is intended to give 

general guidance while still allowing for some measure of creativity. 

 The current grading rubric has both quantitative and qualitative elements.  The 

quantitative elements include the calculation of a total score and the scaled grade “levels” 
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within each of the five categories comprising the grading rubric.  Three of the five 

categories that comprise the grading rubric – “organization of the reflective report”, 

“spelling and grammar in the reflective report”, and the “curriculum vitae or resume”, 

deal more with the structural or mechanical aspects of the portfolio.  These three 

components deal with whether items were in the correct order and the degree to which 

spelling and grammatical errors were present, all of which can be quantified.  These three 

components comprised 20 out of the 50 possible points available on the grading rubric.   

 The other two categories comprising the grading rubric of, “evidence provided in 

the reflective portfolio” and “worksheet and other documentation,” are a mixture of both 

qualitative and quantitative elements.  The category of “worksheet and other 

documentation” contained a descriptor for each grade level concerning the degree to 

which spelling or grammatical errors were present in addition to more qualitative 

descriptors related to how information documents competencies and relates to the 

reflective report.  The section of the grading rubric on “evidence provided in the 

reflective report” contains a qualitative element related to evaluating how activities are 

included in the reflective report in terms of whether or not courses or extracurricular 

activities are merely listed versus incorporated.  A more quantitative component 

contained in this section has a grader quantify how many examples of activities related to 

the competencies are included (e.g., numerous versus a fair number versus a few 

examples).   These qualitative and quantitative themed categories comprise 30 out of the 

50 points available on the grading rubric. 
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 A new grading rubric was designed in the fall of 2005 for use in the spring of 

2006 and is shown in Appendix G.  For the sake of completeness the new rubric was 

considered in the analysis since it addresses some of the potential problems with the 

current rubric based on process reflection.  The new proposed grading rubric uses more 

global descriptors of “exceeds expectations,” “meets expectations,” and “does not meet 

expectations.”  The worksheet component of the grading rubric uses the descriptors of 

“present and complete” and “not present or not complete.”  The revised grading rubric is 

comprised of four categories: curriculum vitae or resume, the reflective report, the 

worksheet, and the documentation of evidence provided in the reflective report.  The 

evidence provided in the reflective report is broken down by domain.  Spelling and 

grammar are now incorporated into the curriculum vitae and reflective report categories.  

The more global appraisal of exceeding, meeting, or not meeting the standard is more 

qualitative in nature than the previous rubric however a total score is calculated from 

points attached to each descriptor which is more quantitative.       
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CHAPTER 5 

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

  

 Through the use of various indicators to inform content, process, and premise 

reflection, transformative learning theory can be used to construct knowledge about 

curricula.  Indicators can include a review of the literature to better inform practices as 

well as make use of and put into a larger contextual understanding existing points of data 

collection.  Indicators of the content of the curriculum as well as indicators of the 

problem solving strategies in place, or if actions have been effective, collectively serve to 

inform premise reflection.  Premise reflection ultimately serves to question the rationale 

behind existing data collection points in relation to both content and process as they 

contribute to the construction of knowledge about the curriculum to allow for a more 

inclusive and integrative understanding to guide future decisions.  Using transformative 

learning theory to evaluate a curriculum allows for transformative learning at both the 

individual and organizational level. 

Content Reflection 

Curricular Mapping 

 Curriculum mapping can be used to make the curriculum more transparent and to 

demonstrate the links between various components of the curriculum.  Curriculum 

mapping was used as a component of content reflection to describe present knowledge 

about the curriculum.   There does appear to be some level of concordance between the 

intended/delivered and the received curriculum graphical maps as the respective domains 
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on both graphical maps were ranked in the same order as indicated by the relative 

intensity of shading.  For example, domain 3.0 (health promotion and disease prevention) 

was the least emphasized domain as indicated by the lack of shading intensity compared 

to other domains on both graphical maps. The received curriculum appeared to show a 

higher relative emphasis of the various domains than on the corresponding domains on 

the intended/delivered curriculum graphical map as indicated by the darker intensity of 

shading.  It was expected that students would have a darker intensity of domain coverage 

given several possible confounders.  While students were asked to indicate the extent the 

curriculum focused on a given domain, it may have been difficult for students to 

differentiate between work experiences and extracurricular activities that could 

potentially also address various aspects of a given domain.  Students may also not be able 

to make judgments about curricular coverage on an academic year basis.  As Litaker et al. 

(2001) noted, it is not possible to determine the extent to which topics were reinforced in 

the curriculum, hence potentially resulting in an underreporting of domain coverage in 

syllabi.  Students may also report a greater extent of domain coverage due to social 

desirability bias or a lack of a complete understanding of the competencies and respective 

domains.  McCurdy et al. (2001) found that students had difficulty in associating 

educational experiences with appropriate educational outcomes as well as attributing 

excessive educational outcomes to each experience.  It is possible that UACOP students 

could also be attributing excessive competencies to various experiences and thus over-

reporting the extent of domain coverage.  The issue of honesty, explored under the 
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section of using the portfolio for learning and assessment, could also be a factor in 

potential over reporting of domain coverage by students.   

 While elective courses are not officially offered in PY1 students who have 

previously taken the required biochemistry and/or physiology courses replace those credit 

hours with electives.  Electives are formally offered as part of the curriculum in PY2 and 

PY3.  Students are allowed to take more than the required number of elective units in the 

curriculum.  The different types of electives and the number of electives a particular 

student chooses to take may also affect student rating of the extent of domain coverage.  

It would be expected that a student taking electives that provide greater exposure to 

certain competencies would rate the extent the domain coverage higher on those domains 

that contained said competencies.  Given the retrospective nature of data collection and 

current design of the reflective report form, it was not possible to control for this potential 

confounder.   

 Interestingly, mean student rating of respective domain coverage did not vary 

between professional years except with domain 5.0 where PY1 students reported a lower 

mean extent of domain coverage than both PY2 and PY3 students.  Since this study was 

cross-sectional, it was not possible to determine if a single cohort followed longitudinally 

would have the same consistency of relative ranking of domain coverage.  It was also not 

clear if the same consistency of relative ranking on the delivered curriculum map would 

have been seen if students had been asked to rate the extent of coverage at the 

competency level.  On the intended/delivered curriculum graphical map at the course and 

competency level, the shading intensity does change between years in the curriculum.  
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For example, for competency 1.1, there was a greater shading intensity for courses in 

PY1 compared to both PY2 and PY3 suggesting greater emphasis in the curriculum 

during PY1 versus later in the curriculum.  For the received curriculum graphical map 

and associated reported means, the lack of difference in shading intensity may be due to a 

loss of information by collecting data exclusively at the domain versus the competency 

level.   

 The relatively lower reliability estimate of 0.49 (N = 209) was not unexpected 

given there were only five domains which would be analogous to a 5-item exam.  With 

such few items, it is difficult to get a stable estimate of reliability.  There may have also 

been attenuation of correlation due to a possible ceiling effect with responses.  When 

responses were graphed, there was a slight skew to the left.  While it was not possible to 

calculate an alignment index there appears to be some degree of concordance between the 

intended/delivered curriculum and the received curriculum.  The OE document appears to 

be integrated in part of the curriculum, however content reflection shows a potential 

deficiency in the relative emphasis on public health in the curriculum. 

 

Adaptability to ACPE Accreditation Standards 2007 and AACP CAPE Educational 

Outcomes 2004 

 The greatest strength of the OE document is that it appears to be readily adaptable 

to the new 2004 CAPE Outcomes and the new ACPE Standards (2006).  As the UACOP 

already has implemented a student portfolio as addressed in proposed Guidelines 15.1 

and 15.4, the OE document is ahead of the new ACPE Standards (2006).  The 
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competency statements in the OE document are all still reflected in the 2004 CAPE 

Outcomes with the exception of OE document domain 4.0 on professionalism, a general 

ability-based outcome that was omitted in the simplification undertaken by the AACP 

CAPE Advisory Board in 2003-2004.  Professionalism was incorporated into the three 

overarching domains that comprise the revised 2004 CAPE Outcomes.  The 

professionalism domain appears to be one of the domains that received greater emphasis 

in the curriculum based on the graphical curricular maps of the intended/delivered and 

the received curriculum.  Elements of the professionalism domain are now listed as 

recommendations under Guideline 12.1 of the new ACPE Accreditation Standards 

(2006).  

 The recommendations found under Guideline 15.1 suggest the incorporation of 

multiple forms of both formative and summative assessment (ACPE, 2006).  This is an 

important consideration given the reliability and validity problems that can plague 

portfolio assessment.  Portfolio scores are not comparable to known standardized test 

scores in the nursing literature and this remains uncharted territory in pharmacy education 

(Karlowicz, 2000; Schaffer et al., 2005).  The recommendation that other forms of 

formative and summative assessment be used in addition to portfolios allows for the fact 

that no single form of assessment is without psychometric disadvantages and that 

different assessment methods have different strengths.  Examination of different data 

points, as in the case of this study using transformative learning theory, can also provide 

a more comprehensive understanding of the curriculum.    
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Process Reflection 

Student reported self-efficacy in performing each domain in the OE document 

 Overall, the PY4 students reported higher mean self-efficacy than the students in 

the didactic portion of the curriculum, which was expected given the experiential year 

provides the greatest amount of both actual and vicarious experience, both of which the 

literature suggests increases self-efficacy.  It would be expected that each successive 

cohort would report a higher mean self-efficacy so that PY3 would be greater than PY2 

which would be greater than PY1.  For domains 1.0 and 4.0 there were no differences 

between PY1, PY2, and PY3 students who overall fell under the category of “somewhat 

confident”.  For other domains, there were no differences in mean self-efficacy between 

PY2 or PY3 students or between PY1 and PY2 students.  The anticipated Guttman-like 

increase in mean self-efficacy was not supported by the results.  It is possible that 

students were not using the entire scale, exhibiting aversion to using the extreme response 

categories of 1 = “very unconfident” and 6 = “very confident”.  There is also the 

possibility of social desirability bias in not using the extreme response categories.  While 

the sample size was insufficient to run Rasch analyses to determine fit and to what degree 

the students used the entire scale, this type of analysis could potentially be used to ferret 

out category under- and over- use with larger enrollments.  Another possible explanation 

for the lack of difference between years is the role of the potential confounders.  For 

example, a PY2 student with significant pharmacy work experience may report higher, or 

the same level, of self-efficacy as a PY3 student with less pharmacy work experience but 

exposure to advanced coursework.   



 

    

153

 LeMahieu et al. (1995) suggested that portfolios reflect opportunity to learn 

issues.  Students who engage in more extracurricular activities and/or work in a pharmacy 

setting may have increased opportunity to learn, potentially resulting in a higher reported 

self-efficacy.  Taking different electives, both in subject matter and quantity, could also 

affect opportunity to learn considerations.  This increased opportunity to learn may also 

result in higher portfolio scores because students have more to draw upon in 

demonstrating achievement of competencies.  Information on issues related to 

opportunity to learn were not available in this study given the retrospective nature of data 

collection. 

 The use of the self-efficacy item was also evaluated with regard to the literature to 

better inform practice as suggested by Kreber and Cranton (2000) as well as to provide 

possible explanations for the findings.  The self-efficacy items in the portfolio were based 

on the domain level, which may not be sufficiently context specific.  Since the self-

efficacy items were not based on a specific scenario it is possible that students could be 

basing their estimated self-efficacy on multiple sources of information to arrive at a score 

that may or may not encompass the entire domain.  Pajares (1996) cautioned that since 

judgments of self-efficacy are task and domain specific, global or inappropriately defined 

self-efficacy assessments provide a general confidence assessment that decontextualizes 

the self-efficacy-behavior correspondence.  On the self-efficacy item for each domain in 

the reflective report, without a specific scenario from which to base their self-efficacy 

estimate, students were probably reporting a general confidence assessment.  The visual 

placement of the descriptors of the self-efficacy scale may also be affecting how students 
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use the scale since response choices are not evenly spaced which as Dillman (2000) 

admonished, spacing should be consistent with measurement intent.   

 The positive correlation between student reported self-efficacy and the extent of 

domain coverage was expected since there would be increased opportunities for verbal 

persuasion, performance attainment, and vicarious experiences with greater extent of 

coverage.  The positive correlation between the extent of domain coverage in one domain 

and self-efficacy in other domains suggests that the domains may be inter-linked.      

 

Best practices based on the literature 

Student buy-in 

 Qualitative statements from both the longitudinal year end survey and the annual 

exit survey provided two completely anonymous sources of student input to arrive at a 

more realistic view of student buy-in than the focus-group approach more commonly 

used in the literature where social desirability bias is a considerable limitation.  One 

limitation with the use of open-ended response items from the exit survey and 

longitudinal survey was that they were not specific to the student portfolio, thus 

potentially limiting complete data collection.  Based on informal feedback received from 

current ESSC members of students using their portfolios in pharmacy residency 

interviews, the lack of a specific item concerning the portfolio may be limiting any 

positive comments about the portfolio process.  Recall bias was also possible with both 

anonymous surveys in that with the exit survey students are asked to consider their entire 

educational experience at the UACOP and with the longitudinal survey students are asked 
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about the entire academic year they just completed.  Since students were not formally 

trained on how to provide constructive evaluation, there was also a limit to the type of 

information provided.  The majority of students tended to list what they liked or disliked 

but failed to provide further comment or explanation.  So while portfolios were listed as 

the third most disliked aspect of the curriculum, only a few students provided specific 

reasons as to why.  The specific comments that were provided however were illuminating 

in illustrating some of the themes regarding student buy-in found in the literature such as 

viewing the portfolio as an “add-on”, the inability to see the relevance of reflection in the 

learning process, and the conflict between learning and assessment.  More recent events 

tend to be reported better than events that occurred in the past, as are events that are 

associated with some cost to the respondent such as an economic or social cost as those 

tend to be the most salient (Fowler, 1993; Sudman & Bradburn, 1973).  Given the 

pressures associated with the deadline to submit portfolios at the conclusion of the 

semester and in PY4 the various other requirements such as longitudinal drug information 

course assignments and the completion of the senior capstone project create a cost in 

terms of time.  This may account for the appearance of the portfolio in the exit survey in 

particular as the third most disliked component of the curriculum.  In fact the senior 

capstone project and the longitudinal drug information course round out the top three 

most disliked aspects of the curriculum at number one and two respectively.     

 Based on the specific statements provided, students appeared to feel that the 

portfolio was an “add-on” versus an integrated component of the curriculum which can 

be a key barrier to both student and faculty buy-in (Challis, 1999; Crandall, 1998; 
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Robertson et al., 2004; Zou, 2002).  The qualitative statements appeared to echo some of 

the findings from the Mitchell (1994) study that students felt like the portfolio added 

stress and they had to sacrifice other school work.  The student perception of being an 

“add-on” could also be the result of the portfolio requiring and utilizing different learning 

styles than their other coursework.  Health sciences education, including pharmacy, has 

been criticized as focusing on knowledge acquisition.  The portfolio is very much a 

constructivist approach to learning.  It is possible that as Snadden & Thomas (1998a) 

found with medical students, that students potentially found the independent learning 

required for portfolio construction intimidating versus the focus on knowledge 

acquisition with which students are most familiar.  Gjerde (1981) found a disconnect 

between objectives written at a higher level of learning but exams written at the recall or 

knowledge level.  Students tend to be most comfortable with what they are accustomed to 

being assessed – the recall of factual information.  The portfolio requires independent 

learning and the synthesis of information. 

 Some of the comments also suggested that students may not see the relevance of 

reflection in the learning process which can also create negativity (Snadden & Thomas, 

1998a).  For example, one student indicated that they felt that the portfolio was not 

necessary in the fourth year of the curriculum, the portion of the curriculum where 

reflection ideally, as part of professional practice, should be paramount.  There also 

appeared to be a disconnect between the role of supporting materials in the reflective 

document to demonstrate the accomplishment of competencies.  For example, one 

student commented that the portfolio was not as beneficial as faculty had portrayed and 
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that more emphasis should be placed on the reflective report and less on the “extraneous” 

documents or supporting evidence.  This could also suggest the need to more explicitly 

make the connection concerning the role of providing supporting evidence in the 

reflective process.   The conflict between learning and assessment was also seen in the 

anonymous student statements with two students making reference to the portfolio being 

used primarily for accreditation. 

 With regard to the amount of academic credit awarded, the portfolio increases in 

the relative percentage of the total grade within the courses in which they are embedded 

which also in turn increase in credit hours through PY3 and then decrease again in PY4.  

The perception of being an “add-on” may be heightened by the inclusion of the portfolio 

in three very different types of courses in the curriculum, an introductory pharmacy 

practice course, a pharmacotherapeutics course, and two drug information courses.  

While providing the best compromise with regard to institutional allowances in the 

awarding of academic credit and the number of credit hours allowed in the curriculum, 

isolating portfolio credit to individual courses also potentially marginalizes the portfolio 

as a small component of the curriculum rather than the overarching curricular framework.     

 

Faculty buy-in 

 There was a disproportionate amount of grading done by faculty members in the 

pharmacy practice department and in particular members of the ESSC.  One individual 

doing 20.5 percent of the total grading across both departments suggests a lack of faculty 

buy-in with regard to seeing the portfolios through to completion.  As White (1994) 
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suggested, portfolios can combine teaching, learning, and assessment as mutually 

supportive activities.  Participating in portfolio grading allows faculty to evaluate and 

assess individual student learning and as a means to inform curricular improvement at the 

course level (Brown, 2002; LeMahieu et al., 1995; Snadden & Thomas, 1998b; Zou, 

2002).  One of the goals of the OE document was to enable faculty to improve the quality 

of instruction in their respective courses, which participating in portfolio assessment 

could inform (Draugalis et al., 2002).  Participating in portfolio assessment allows faculty 

a way to evaluate their intended and delivered curricula relative to the received 

curriculum as portrayed by students in their reflective portfolios.  The unequal 

participation in the grading and assessment of portfolios does not support 

accomplishment of the third goal of the OE document.  While using faculty advisors will 

help to alleviate the disproportionate grading burden, accomplishment of this goal will 

ultimately require faculty buy-in.  

 Inconsistent inclusion of the OE document into faculty course syllabi could be 

indicative of a lack of faculty buy-in as well as potentially a lack of understanding of the 

OE document as the overarching curricular framework.  Eliminating the OE document 

from the syllabus when it had been included the previous academic year could indicate a 

lack of understanding of the curricular framework.  If as Snadden and Thomas (1998a) 

suggested, that faculty are essential in valuing the use and development of a portfolio, 

inconsistency may send students mixed messages as to the importance of the OE 

document in the curriculum.  Given the potential confusion over the role of the OE 

document in the curriculum among UACOP faculty, volunteer faculty preceptors during 
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the experiential component pose a potentially larger concern.  A key finding in the study 

by Schaffer et al. (2005) was the lack of preceptor understanding of the competencies and 

as a result introduced a preceptor orientation to both the assignment and the 

competencies.  Given the individualistic nature of the experiential portion of the 

curriculum, it was not directly examined in this study however will be considered in later 

studies.  Lack of understanding or buy-in by preceptors however could also negatively 

affect student buy-in.  

 The intended plan for the 2005-2006 academic year is to have the faculty advisor 

assigned to each student at the beginning of PY1 grade their respective students’ 

reflective portfolios.  While this is intended to develop enhanced interaction with faculty 

advisors and to more evenly distribute the grading among faculty, there is no formal 

requirement that formative assessment be offered to the students throughout the academic 

year.  Under the new system, faculty advisors are required to schedule a meeting with 

their students after grading their respective portfolios.  A cut-off date by when this 

meeting must occur is provided.  While intended to improve the portfolio process at the 

UACOP, the use of faculty advisors also has a potentially unintended positive 

consequence of addressing concerns mentioned in the anonymous exit survey.  From 

qualitative statements on the exit survey, one student indicated that the role of the 

academic advisor needed to be defined, while another student indicated that interaction 

with faculty was one of the things they would do to improve the educational experience 

at the UACOP. 
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Student-faculty link 

 Currently there is no formal or formative connection across the four points in the 

curriculum where portfolios are assessed.  While the new proposed grading system of 

using faculty advisors could potentially introduce more formative assessment, it will still 

be dependent on the degree of faculty buy-in on the part of faculty advisors.  Faculty who 

never participated in the grading sessions, or who had limited involvement, may not have 

the same level of faculty buy-in or understanding of the OE document as those who 

actively participated in the process potentially affecting the student-faculty link.  The 

literature on the student-faculty link appears to suggest a form of mentoring relationship, 

especially in regard to bridging the theory-practice divide.  While using faculty advisors 

to assess student portfolios has the potential for a mentoring type relationship, the 

presumption of positive mentoring relationships is not always true (Braun, 1990; Kram, 

1985).  Lack of faculty buy-in on the part of faculty advisors or a lack of understanding 

of the OE document can have a potentially greater negative effect on student buy-in than 

the lack of a designated faculty contact.  Lack of understanding of the OE document can 

create frustration for students as seen in the Schaffer et al. (2005) study.  Lack of faculty 

buy-in could further decrease student buy-in as faculty play an essential role in the 

valuation of the portfolio (Snadden & Thomas, 1998a). 

 More formative assessment could also help prevent the portfolios from becoming 

“last ditch efforts” at the end of the semester as Crandall (1998) suggested.  Requiring 

earlier engagement in the process could allow students to better appreciate the potential 

value of reflection in professional practice, putting activities in perspective as they occur 
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versus at the conclusion of the academic year.  This issue will be discussed further in the 

section on the use of portfolios for learning and assessment. 

 

Reflection on evidence presented 

 Portfolios have been defined as a collection of evidence that attests to personal 

and professional development through a critical analysis and reflection of its contents 

(McMullan et al., 2003).  The demonstration of learning through artifacts or evidence is a 

key feature of portfolios.  The literature suggests that students should reflect upon and 

explain how the evidence or artifacts relate to each competency along with the rationale 

for their inclusion in their portfolio and further describe the role the evidence played in 

the learning progression (Brown, 2002; Brown, 2004; Challis, 1999; Crandall, 1998; 

Ediger, 2000; Jasper & Fulton, 2005; McMullan et al., 2003; Pierson & Kumari, 2000; 

Schaffer et al., 2005; Zou, 2002).  Using this view of portfolios based on the literature, in 

essence the student starts with and builds upon the reflective statement with the artifacts.  

The current policies and procedures at the UACOP however start with the reflective 

report and activities that should indicate the accomplishment of the various competencies, 

such as a specific set of courses or work experience.  In this model, documentation or 

artifacts are used to supplement the identification of activities rather than as the starting 

point for reflection.  The OE document worksheet further demonstrates this model.  

Students focus on activities that fall under the various components and competencies with 

inclusion of supporting documentation indicated on the worksheet.  While the reflective 

report form created using Microsoft Word was intended to provide increased 
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standardization, it may in fact potentially limit creativity or freedom to fully integrate 

artifacts.  The “Evidence Provided in Reflective Report” section is also separate from the 

“Worksheet and other documentation” section on the 2005 grading rubric, potentially 

creating an artificial distinction between the reflective report and the inclusion of 

artifacts.  The varying use of the terms “activities”, “examples”, “elements”, and 

“experiences” may also create confusion over the role of artifacts or experiences, the 

terms used in the literature, play in the portfolio process.  While not all evidence of 

accomplishment of a competency has a tangible artifact that can be included in a 

portfolio, they should be used in addition to artifacts to demonstrate achievement of 

competencies, not as a separate consideration.  A potential unintended consequence of 

using the OE document worksheet is the fragmentation of competence to its components 

which is a criticism of the behaviorist approach (McMullan et al., 2003).     

 While the difficulty in making linkages could be the result of doing the minimal 

amount necessary to construct a portfolio, it could also be indicative of a lack of student 

understanding of the competencies themselves and how to relate their various 

experiences in a meaningful fashion.  While the demonstration of learning through 

artifacts or evidence is a key feature of portfolios, students have difficulty in assembling 

and integrating this portion of the portfolio assessment (McCurdy et al., 2001; McMullan 

et al., 2003; Pitts et al., 1999; Schaffer et al., 2005; Zou, 2002).  Since students are not 

explicitly instructed to provide a rationale for the inclusion of various artifacts, this could 

potentially further compound the problem with making appropriate linkages.  
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Use of portfolio for learning and assessment. 

 No formal formative assessment is currently offered to students in constructing 

their portfolios.  The literature suggests that the learning aspect of the portfolios appears 

to be more prominent when portfolios are used as part of formative assessment where 

students can make more sense of experiences as they occur and apply them in 

constructing knowledge.  The small size of the faculty relative to the growing class size 

of each entering pharmacy class, combined with varying degrees of faculty buy-in and 

understanding of the portfolio process, further complicates providing formative 

assessment.  The primarily summative assessment currently in use potentially emphasizes 

assessment versus the learning aspect of the portfolio process.  There is also potentially 

more a memory burden tied to the primarily summative assessment since students are not 

required to work on their portfolios until the end of the spring semester.  Crandall (1998) 

suggested that regular meetings with students was beneficial by allowing for formative 

assessment and discussion as well as serving as a preventative measure against portfolios 

becoming last minute efforts at the conclusion of the semester.  The move towards having 

one individual, the assigned faculty advisor as the designated portfolio assessor, could 

potentially introduce more formative assessment at the four points where the portfolio is 

formally assessed in the curriculum.  Assessment, unless initiated by either faculty or 

students, would essentially remain at the conclusion of each academic year. 

 As Schaffer et al. (2005) observed, the challenge becomes maintaining student 

independence while at the same time using the portfolio for assessment.   In the 

qualitative statements from the anonymous longitudinal survey, two students specifically 
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mentioned the use of the portfolios in the accreditation process for the UACOP.  While 

only two students mentioned this direct link to wider spread assessment purposes of the 

portfolio, it demonstrates an awareness of the dual use of the portfolio.  Without a 

specific item on the anonymous exit and longitudinal surveys directly addressing the 

student portfolios, it is not possible to determine the extent to which students are 

sensitized to this dual use of the portfolio for both learning and assessment.  There may 

be some evidence of social desirability bias in student responses in their reflective reports 

about the value of the portfolio allowing critical self-reflection given that positive 

comments are absent from the anonymous exit survey and longitudinal survey. 

 

Reliability and validity considerations and quantitative versus qualitative methods. 

 The questions suggested by Herman and Winters (1994) will serve as a guide to 

the discussion and consideration of the reliability and validity as well as quantitative 

versus qualitative methods of the student portfolio at the UACOP.  The first question is 

whether inter-rater reliability or agreement is assessed.  While there is some debate over 

whether reliability estimates make sense in evaluating qualitative work that by its nature 

will vary and therefore be less amenable to standardization, the use of portfolios in 

assessment ultimately needs to be justified to all stakeholders which is commonly done 

through traditional conceptions of reliability and validity.  At the UACOP reliability is 

not formally assessed with regard to the grading of the portfolios.  Given limited 

personnel resources, only one rater is used per portfolio so it is not possible to estimate 

inter-rater reliability statistics such as kappa coefficients.  It is also not possible to 
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calculate intra-rater reliability since a rater may grade as little as a single portfolio given 

that only volunteer graders are used in portfolio assessment.  The literature is unclear on 

whether better rater training or using clearer rubrics actually improves reliability, 

especially in regard to using portfolios in high stakes assessment.  As the purpose of the 

assessment guides what constitutes an acceptable level of reliability, not having the 

portfolio as a high-stakes assessment at the UACOP arguably does not necessitate as high 

of a level of reliability as it would in high-stakes assessment situations, therefore the 

assumption of reliability by a single rater may not be unreasonable.   The assumption of 

reliability however needs to based on conditions that would support this assumption in 

the absence of its actual estimation.    

 The LeMahieu et al. (1995) study, which had a much larger sample size than that 

in the Pitts et al. (1999, 2001, 2002) studies had raters that were trained and calibrated 

using the grading rubric with benchmark samples of student portfolios.  LeMahieu et al. 

(1995) concluded that training and calibration helped to provide reliable data even with 

flexibility in the selection of supporting evidence in the portfolio.  So while the literature 

is inconclusive, the assumption of reliability in the absence of standardized rater training 

and the fostering of a shared understanding of the grading rubric may not be valid.  Wolfe 

et al. (1999) argued that raters can introduce error into scores through various 

mechanisms, including a lack of familiarity with the grading rubric or inadequate training 

in using the grading rubric.  The assumption of reliability is ultimately based on the 

assumption that faculty understand the grading rubric which as Robertson et al. (2004) 

found may not be the case.  Pitts and colleagues (1999) found that even with training, 
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individual paradigms affected how raters used the grading rubric.  In the absence of 

standardized rater training, it would stand to reason that individual paradigms would vary 

to an even greater extent.  At the UACOP while example reflective reports are offered to 

all raters, they are not required to read them.  An additional consideration is that one of 

the most important components of the portfolio, the artifacts, are not included in these 

samples offered to graders.  Not including what constitutes appropriate selection of 

artifacts and their incorporation into the reflective process in rater training can result in 

what Jasper and Fulton (2005) cautioned as a situation where both students and assessors 

are confused about what constitutes appropriate supporting evidence.  While the identities 

of the individual raters of the portfolio were not known and the sample size was 

insufficient to run Rasch analyses, it is possible that rater effects could also affect scores 

in portfolio assessment.   

 The second set of questions suggested by Herman and Winters (1994) regarding 

validity involved questioning what the scores mean and if they are based on standards 

and additionally what the achievement on the portfolio and its respective tasks mean.  

From the standpoint of providing evidence for both content and external validity, the 

competencies upon which the portfolios are based are representative of the 2004 AACP 

CAPE Outcomes.  The use of the AACP CAPE Outcomes as the basis of the desired 

competencies provides additional validity evidence beyond using face validity alone, 

which has been a criticism of the use portfolios in assessment (Linn et al., 1991; Miller & 

Legg, 1993).  There are currently no formal measures in place in the curriculum to 

establish criterion-related validity with either concurrent or predictive measures.  



 

    

167

Construct validity, as it relates to the construct of competence, as demonstrated in the use 

of student reflective portfolios, will be considered below.    

 With regard to validity, alternative assessments should have content validity as 

well as a means of assessing quality and meaningfulness of the content provided as 

evidence (Linn et al., 1991).   The current grading rubric does not allow for assessing the 

quality of the content provided as evidence.  In the section on “Evidence Provided in 

Reflective Report” the descriptor for each grade level refers the relative number of 

examples of activities related to the competencies while the section on the “Worksheet 

and other documentation” focuses on the degree to which items are effective and 

concisely organized.  By relating back to the OE document, the grading rubric has some 

measure of meaningfulness incorporated as part of the assessment. 

 The portfolio scores are based partly on the standards, in that 30 out of the 50 

points available require students to speak to the competencies but also deal with spelling, 

grammar, and the relative quantification of the number of examples related to the 

competencies provided.  The remaining 20 points dealt with degree of organization, 

spelling, and grammar issues all of which can be quantified but do not speak to the 

competencies aside from the general ability to communicate effectively.  The degree of 

relative emphasis in the grading rubric makes spelling, grammar, and organization 

collectively essentially one of the constructs being addressed, which was probably an 

unintentional consequence of the relative point value distribution used in the grading 

rubric.   No judgments related to the achievement, or degree of achievement, of 

competencies and the progression in the curriculum are based on the total score.  As to 



 

    

168

the meaning of the total score, the summation of distinct constructs to arrive at a score for 

the portfolio potentially clouds the interpretation.  Given the high degree of unreliability 

in the assessment of qualitative works such as portfolios, the ultimate meaning of the 

total score is unclear.   

 A more global system of assessment may potentially provide a more meaningful 

measure.  The proposed revised grading rubric attempts to get at a more global measure 

by having thresholds of performance labeled as “exceeds expectations”, “meets 

expectations”, and “does not meet expectations”.  The point values assigned to each of 

these performance thresholds descriptors however creates an ordinal scale.  For both the 

section on curriculum vitae and for the reflective report, the points attached to each 

threshold are ten, eight, and zero respectively.  For each of the domains in the OE 

document the points attached to each threshold are five, three, and zero respectively.  For 

the section on the OE document worksheet the threshold descriptors are “present and 

complete” valued at five points and “not present or not complete” valued at zero points.  

The raters are unable to use the entire scale given the point valuation options attached to 

each descriptor.  Summation of the ordinal scales to arrive at a total score further clouds 

the interpretation implying a continuous level of measurement.  For the OE document 

worksheet, the ordinal scale is further truncated since an intermediate point value for a 

present but incomplete worksheet is not available.  These psychometric issues highlight 

the difficulty in quantifying inherently qualitative work.  In future iterations of the 

revised grading rubric, the use of explicit directions to provide a rationale for the 

inclusion of various artifacts should be included in directions to students and reflected in 
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the grading rubric.  The entire scale of possible points should also be made available so 

that the descriptors do not constitute an ordinal scale but rather an interval level scale.  

While it was not possible to provide a proposed new grading rubric given the need for 

wider faculty input and consensus, the grading rubric should be revisited for further 

revision based on the “best practices” discussed in this study.   

 While the portfolio is based on competencies, it is not used to ascertain student 

competency to practice pharmacy.  The use of the student portfolios for primarily self-

assessment versus direct student assessment of competency is not necessarily a limitation 

given the controversy with the literature on basing high stakes determinations on a form 

of assessment with known reliability and validity concerns.  As Schaffer et al. (2005) 

admonished, one major limitation to consider in the use of the portfolios is the lack of 

evidence to support the validity of the portfolio score and actual student competency. 

 The final set of questions suggested by Herman and Winters (1994) addressed 

external validity and questioning whether inferences from scores on the portfolio lead to 

appropriate decisions about the students and the program.  Since the total score is used 

primarily for computational purposes in the courses within which the portfolio 

assignment is housed each respective semester, the score is not used to make decisions 

about the student or program directly.  Process reflection does however allow for the 

portfolio, as opposed to the portfolio score, to inform decisions about the program as part 

of curricular evaluation.  From the standpoint of external validity, the competencies upon 

which the portfolio is based are valid in the sense they are representative of the 2004 

AACP CAPE Outcomes.  The proposed new grading rubric structure appears to have a 
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greater degree of content validity by breaking down part of the evaluation by domain and 

with less emphasis on spelling and grammar. 

Limitations 

 Limitations will be discussed as they relate to the demonstration portion of the 

study.  Many of the limitations in this demonstration study were the result of the 

retrospective nature of the data collection.  These limitations however can serve to better 

inform future curricular evaluations as transformative learning is a circular process.  

Content reflection using curricular mapping had some of the same limitations identified 

by Litaker et al. (2004): the retrospective nature of the curriculum mapping makes it 

subject to recall bias from faculty and students and it is not possible to determine the 

extent to which topics were reinforced in the curriculum.  In this study, mapping of the 

intended/delivered curriculum was done retrospectively using syllabi, so while not 

subject to recall bias, it did not permit investigation of the relative emphasis in terms of 

instructional time of each competency within each course.  Using syllabi also did not 

allow the examination of the extent to which topics were reinforced.  The student 

responses contained in an existing database, were subject to recall bias at the time of data 

collection since students were asked to consider the academic year which they had just 

completed.  Student responses may have also reflected potential confounders as discussed 

above. 

 While the graphical maps provide insight into the intended/delivered versus the 

received curriculum, it was not possible to calculate an index of alignment because the 

retrospective faculty and student data were on a different metric.  Collection of data using 



 

    

171

a uniform language, as Porter (2002) suggested, was not possible given the retrospective 

nature of the data.  Faculty data were based on syllabi where teaching or not teaching to a 

competency served as a proxy for domain coverage.  Student data were based on an item 

on extent of domain coverage in the curriculum for each respective domain.  Since each 

of the domains are composed of associated competencies, which in some cases are even 

further divided into components, students may have been answering the item based on 

any number of competencies or components within a given domain.  The faculty map 

was also based exclusively on the 31 required courses that comprise the didactic portion 

of the curriculum.  Student responses were based on didactic and potentially elective 

courses, extracurricular activities, and possible work experience.  As seen with the 

graphical maps based on faculty syllabi, there appeared to be differences in the relative 

emphasis on competencies with in a given domain.  At the domain level, these 

differences would not be distinguishable.   

 Another limitation of content reflection was the inability, due to the retrospective 

nature of data collection, to differentiate between the intended and the delivered 

curriculum.  While ideally they should not differ, indicating good alignment, the intended 

curriculum described in the syllabus may not be what is actually delivered in the 

classroom.  As seen in the discussion of process reflection, some faculty complied with 

the inclusion of OE document the previous academic year but it was omitted for the 

2004-2005 academic year.  So while it is listed in the syllabi at one point, it omission on 

subsequent iterations may indicate that the delivered curriculum may differ since the 

inclusion of the OE document may have been to comply with the request that it be added 
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to each course syllabi.  While it is an assumption that the intended and delivered 

curriculum are the same, using focus groups to assess the delivered curriculum would still 

be susceptible to recall bias and social desirability bias.  

 Given the retrospective nature of the data collection which relied on existing data 

collection methods and data points, one limitation related to process reflection was the 

use of self-efficacy items that were not context specific or that controlled for potential 

confounders.  With the current structure of the self-efficacy items within the reflective 

report, it is unclear if they provide meaningful information in the absence of a specific 

scenario and without framing the reported level of self-efficacy in the context of potential 

confounders.  The way the self-efficacy items are currently structured, it is not possible to 

determine whether the potential confounders, such as work experience, serve as the 

primary sources of self-efficacy either through vicarious or actual performance as 

opposed to coverage of the competencies in the curriculum. 

 Another limitation related to process reflection was that the open-ended items on 

both anonymous student surveys did not specifically address the student portfolios.  This 

could potentially account for the lack of any positive comments or equally account for 

not having a greater number of negative comments.  The negative comments from 

students were not unexpected based on the literature.  Specific questions related to the 

portfolios in an anonymous format could however better identify the level of student buy-

in, in particular to inform measures aimed at increasing student buy-in and identifying 

areas of difficulty.   
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 The timing of the demonstration of the curricular evaluation using transformative 

learning theory occurred such that the grading rubric was in the midst of revision while 

the study was already under way.  This necessitated considering both the rubric used 

during the time period in question for the 2004-2005 academic year and the new 

proposed grading rubric planned for implementation at the conclusion of the 2005-2006 

academic year.  This study was not completed with sufficient time to provide input for 

the new proposed grading rubric. 

 

Premise Reflection 

 Premise reflection involved a questioning of the problem itself as well as the 

reasons behind specific actions (Cranton & King, 2003; Kreber & Cranton, 2000).  In this 

study premise reflection, incorporating both content and process reflection, questioned 

the rationale for current practices related to the overarching curricular framework.  

Critical reflection on existing data collection points as part of premise reflection served to 

question how current performance indicators contribute to the construction of knowledge 

about the curriculum to allow for a more inclusive and integrative understanding to guide 

future decisions as part of transformative learning about the curriculum.  The “lessons 

learned” from this demonstration project served as the basis for global recommendations 

for other schools and colleges of pharmacy as they implement student portfolios as 

described in new ACPE Guidelines 15.1 and 15.4 (ACPE, 2006).  While the OE 

document is unique to the UACOP itself, the AACP CAPE Outcomes upon which it is 

based are common to all schools and colleges of pharmacy in the United States.  The 
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“lessons learned” considered both implementation of student portfolios given limited and 

unlimited resources.  Collectively, the global recommendations addressed all of the seven 

principles for good practice in undergraduate education of encouraging student-faculty 

contact, cooperation among students and colleagues, active learning, giving prompt 

feedback, emphasizing time on task, communicating high expectations, and respecting 

diverse talents and ways of learning (Chickering & Gamson, 1987).   

 

RECOMMENDATIONS 

Recommendation 1: Students report the extent of coverage in the curriculum at the 

competency level anonymously.   

 This recommendation links curricular mapping, as it relates to content reflection, 

and student buy-in and the use of portfolios for both learning and assessment, as they 

relate to process reflection.   Using computer based technology such as SurveyMonkey™ 

(www.surveymonkey.com) would make it possible to contact non-responders but keep 

responses de-identified.  The use of web-based survey instrument such as 

SurveyMonkey™ would also serve to reduce the time required to analyze and input data 

since data are collected electronically and then available for download and analysis in 

statistical programs such as SPSS (SPSS, Inc., Chicago, IL).  Use of SurveyMonkey™ is 

also relatively inexpensive in that a license is $200 per year for 1000 responses per month 

which would accommodate even larger schools and colleges of pharmacy, especially 

staggering data collection from students across the end of one month and the beginning of 

the next.   
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 Information on potential confounders could also be collected in a demographic 

information section as part of the anonymous survey.  Data on potential confounders such 

as extent of and type of work experience and electives taken in the previous year could 

help to frame student reported extent of domain coverage responses in a more meaningful 

fashion.  Additional feedback on the portfolio process itself could be collected in this 

manner to provide a more realistic view of student buy-in and potential conflicts between 

learning and assessment in a setting not as prone to social desirability bias.  In the 

literature, the most positive feedback on the use of student portfolios resulted from the 

use of focus groups which were both small in sample size and subject to social 

desirability bias as students continued on the same program.  As seen in the 

demonstration component of this study, students provided the most honest feedback when 

it was solicited anonymously.     

 The utility of this recommendation is the ability to track student perceptions of the 

extent of coverage of competency and domain coverage in the curriculum which can then 

be used for curricular mapping purposes.  The mapping technique adapted from the work 

of Porter (2002) can then be used to compare the alignment between the received 

curriculum, as reported by students, and the intended/delivered curriculum reported by 

faculty.  By mapping the received curriculum at the competency level, an index of 

alignment could be calculated since faculty and student responses would be mapped 

using the same metric.  Related to the use of this student data in curricular mapping is the 

ability to use the resultant curriculum maps and indices of alignment to guide curricular 

change.  In the demonstration of the use of this methodology, two of the goals of the OE 
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document, for example, were to help faculty improve the quality of instruction in specific 

courses as well as to inform curricular change.  Curricular mapping, by making the 

curriculum more transparent could help to realize these two goals which are generalizable 

to any school and college of pharmacy.   

 Ideally tracking this type of information could be used to discern any potential 

trends to provide valuable feedback.  Depending on the needs of the individual program, 

mapping the curriculum on a yearly basis may not be feasible or even desired for various 

reasons.  Using a data audit matrix could potentially help to determine at what points data 

are being collected and who has responsibility for disseminating, analyzing, and using 

these data (Bird et al., 2005).  The benefit of collecting these data on a yearly basis is the 

ability to construct a longitudinal database.  In situations were there are limited personnel 

and financial resources that would restrict the ability to collect and/or analyze and make 

sense of the data, this type of information could potentially be collected every other year.  

As Abate et al. (2003) suggested, faculty are good at collection data but less adept at 

making use or sense of the information.  Collecting data without having the resources to 

analyze or make use of the data would be a potential waste of resources that could be 

targeted elsewhere and could create more student negativity.  As described by Chambers 

and Glassman, the cost of evaluation is high, “…if evaluations are not used for practical 

educational decision making.  Students resent unnecessary intrusions; faculty complain 

that such evaluation is a waste of time,” (Chambers & Glassman, 1997, pp. 656-657). 
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Recommendation 2: Provide at least one point of formative assessment prior to the 

formal assessment of student portfolios. 

 This recommendation links the student-faculty link, student buy-in, and the use of 

the portfolio for learning and assessment.  One of the benefits of formative assessment is 

the ability to discuss and make sense of experiences as they happen and apply them in 

constructing knowledge.  Jasper and Fulton (2005) suggested the use of formative 

assessment to build and support the summative assessment component.  Formative 

assessment would serve to also emphasize the learning versus the assessment role of the 

portfolio, potentially reducing student negativity.  Using formative assessment could also 

reduce memory burn by having a “status” check in the fall semester.   

 The primary challenges to the use of formative assessment include the amount of 

faculty time required to meet with students and the need for faculty buy-in to make those 

meetings meaningful.  While ideally more than one point of formative assessment would 

emphasize the learning versus assessment aspect of the portfolio to a greater extent, a 

balance between the burden on faculty time and the benefits of formative assessment 

must be arrived at.  Given the increasing class sizes, the growing number of new schools 

and colleges of pharmacy, and competition from industry and practice, among other 

factors has helped to fuel a faculty shortage and thus limited personnel resources.  To 

reduce the burden on faculty time, students could meet as groups with the faculty advisor 

which could also stimulate peer learning.  With regard to faculty buy-in, giving credit 

towards the teaching or service roles for the time dedicated to serving as a faculty advisor 

for the portfolio process to in essence reward engaging in formative assessment.    
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 Given the reliability and validity concerns associated with portfolio assessment, 

the student portfolio should remain as one component of formative and summative 

assessment but not be used in high stakes assessment.  The legal ramifications given the 

qualitative nature of the portfolio, the inconclusive literature on the degree of reliability 

and validity in using the portfolio for assessing competence, and the increased conflict 

between learning and assessment that would be created, preclude its realistic use in high-

stakes assessment.  While credit should be rewarded for the completion of a portfolio, it 

should not be such that it has a negative effect on the student for the reasons stated above. 

 

Recommendation 3: Institute rater training for portfolio assessment and calibration 

using the grading rubric with benchmark samples of student portfolios. 

 This recommendation links reliability and validity, quantitative versus qualitative 

methods, and faculty buy-in.  A shared understanding of the grading rubric is thought to 

increase both faculty buy-in and the reliability and validity of the assessment.  More 

standardized rater training also fits the qualitative criteria of “fairness” by potentially 

increasing reliability in the sense of consistency of rater grading.  Complete portfolios 

that could be agreed upon by an appropriate assessment committee at the institution, such 

as the ESSC at the UACOP, as providing solid benchmarks for different levels of 

performance on the portfolio could be used in rater training.  The examples should be 

complete in the sense that they contain all the required sections that comprise a portfolio 

including artifacts.  The use of complete portfolios allow raters to learn what constitutes 
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appropriate supporting evidence and how it should be incorporated into the portfolio as 

part of the reflective process.   

 Increased rater training, while presenting an added time burden, would support 

the assumption of reliability.  As with the previous recommendation, increasing class 

sizes in schools and colleges of pharmacy across the United States, combined with a 

faculty shortage as more schools and colleges of pharmacy open as well as increased 

competition from both practice and industry for potential future faculty, faculty resources 

are tight.  At most institutions, it would be more than likely that only one rater would be 

available to grade each student portfolio.  While ideally if resources permitted, multiple 

raters would potentially provide additional evidence for reliability.  The use of multiple 

raters however would be cost prohibitive for many institutions from a human resources 

perspective, so the use of a single rater is the most realistic scenario.  As seen with the 

UACOP, the assumption of reliability using a single rater should be supported by 

adequate preparation of those grading portfolios.  The increased time spent training and 

calibrating raters could help to provide more evidence of reliability and thus potentially 

boost student buy-in.  The training could also serve to boost faculty buy-in by creating an 

increased understanding of the desired competencies and outcomes, which for pharmacy 

academia stem from the AACP CAPE Outcomes, and perhaps a greater grasp of the role 

of the portfolio in both learning and assessment.   
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Recommendation 4: Include an explicit requirement that students provide a rationale for 

inclusion of various artifacts that demonstrate the accomplishment of a competency or 

competencies. 

 This recommendation is based on the “best practice” of reflecting on each piece 

of evidence.  Students should reflect upon and explain how the evidence or artifacts relate 

to each competency along with the rationale for their inclusion in their portfolio and 

further describe the role the evidence played in the learning progression (Brown, 2002; 

Brown, 2004; Challis, 1999; Crandall, 1998; Ediger, 2000; Jasper & Fulton, 2005; 

McMullan et al., 2003; Pierson & Kumari, 2000; Schaffer et al., 2005; Zou, 2002).  By 

having an explicit requirement that students essentially begin with artifacts that will then 

serve as the basis for reflection would keep with the conception of the use of portfolios in 

the literature.  Schaffer at al. (2005) used guided reflection to further make the connection 

between the importance of linking artifacts and competencies through reflection.  In that 

study, students were provided with a list of possible activities and supporting artifacts 

along with a set of questions to consider in the reflective process such as consideration of 

how the activity relates to the competency, reflection on learning and professional growth 

in the context of the activity and competency, and examination of how the activity 

connects to professional practice (Schaffer et al., 2005).  Students are also cautioned that 

the portfolio is not a “scrapbook” but rather involves critical reflection and synthesis 

(Schaffer et al., 2005).  Providing the rationale for the inclusion of artifacts and reflection 

on how they relate to the desired competencies should be included in the grading rubric.   
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Recommendation 5:  Construct grading rubrics in portfolio assessment that utilize mixed 

methods that have both qualitative and quantitative elements. 

 This recommendation links reliability and validity considerations and qualitative 

versus quantitative methods.  In discussing the development of an assessment plan, Bird 

and colleagues stated that, “The assessment plan should include a determination of when 

qualitative or quantitative measures are more appropriate for use; however, a combination 

of both measures can significantly enrich the research,” (Bird et al., 2005, p. 359).  An 

added consideration is that the grading rubric needs to be generalizable to all potential 

evidence included as content in the portfolio (LeMahieu et al., 1995).  For example in the 

Schaffer et al. (2005) study, the grading rubric consisted of the demonstration of 

accomplishment of each competency with artifacts, reflections that made connections 

between theory and practice, and an organized, scholarly, and creative portfolio, could be 

used to construct a grading rubric.  While the calculation of a total portfolio score 

facilitates grade calculation, especially when the portfolio is incorporated as part of 

another course, the meaning of the total score needs to be considered.  Another important 

consideration is whether a more global determination of pass or fail will be used or if 

scores will be compartmentalized by competencies or overarching domains.  While the 

new ACPE Guidelines call for the use of standardized portfolios which is more 

quantitative in nature, portfolios are still inherently qualitative (ACPE, 2006).  

Standardization of the portfolio is necessary for the purposes of assessment however 

regimented standardization negates the purpose of the portfolio to construct meaningful 

knowledge. 
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Recommendation 6: Consider the use of electronic portfolios as a way to deal with 

storage and accessibility problems, as a consideration for the future, as well as provide 

increased structure for the reflective process. 

 This recommendation links the “best practices” of using the portfolio for learning 

and assessment and reflecting on each piece of evidence.  The currently available 

electronic web-based portfolio vendors can provide structure to the portfolios in guiding 

students in the reflective process such as requiring them to classify each activity and 

artifact by which competency or competencies they demonstrate.  Artifacts can also be 

linked or attached to evidence or reflective statements.  The flexibility in the actual 

physical construction of the portfolio with this medium could potentially decrease the 

artificial division between a reflective report and supporting evidence, integrating the two 

as part of the reflective process.  A major resource consideration is the cost of purchasing 

licenses for the school or college of pharmacy.  While some sites allow students to access 

their portfolios even after graduation for a certain length of time for free or a discounted 

fee, this could be a concern in keeping the portfolios as part of life-long learning and 

being a dynamic document.   

 An additional consideration to the implementation of an electronic portfolio 

would be the need for some additional training in the use of electronic media as all 

artifacts would not be necessarily electronic to start, so for example, students would need 

both access to and instruction on how to scan documents to convert them to an electronic 

format.  While most institutions have such equipment available for more limited use, 

there would be a time investment upfront for instructional technology support staff and 
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other faculty to teach each cohort of students how to use this equipment in addition to 

how to use the web-based portfolio program.   

 

CONCLUSIONS 

 Transformative learning theory provided a useful conceptual framework for 

evaluating a professional pharmacy curriculum.  The advantage of using this conceptual 

framework is that it considers both the content and process of construction of knowledge 

about the curriculum.  Various indicators can be used to inform content, process, and 

premise reflection addressing the “what”, “how”, and “why” of the various components 

needed to construct knowledge about the curriculum.  While the primary indicators used 

to conduct critical reflection focused on using the literature to inform practices for the 

purpose of improvement, the benefit of transformative learning theory is that existing 

data collection points can be used as part of critical reflection.  Transformative learning 

theory considers existing data collection points and frames them in terms of the entire 

curriculum.  Building upon content and process reflection, premise reflection, through 

consideration of the rationale behind existing data points already being collected, 

contributes to the construction of knowledge about the curriculum.   

 Transformative learning about the curriculum can, in terms of perspective 

transformation, be at the individual and organizational levels.  Faculty, at the individual 

level, can examine how knowledge is constructed about the entire curriculum to further 

consider content, process, and premise at the course level.  A school or college of 

pharmacy at the institutional level can identify areas of needed improvement as well as 
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strengths.  The use of a transformative learning theory conceptual framework helps both 

individual faculty and institutions question assumptions about the curriculum.  In 

essence, transformative learning about the curriculum is a structured critical examination 

of what faculty and institutions perceive is accomplished by the curricular framework 

versus the reality of what is being accomplished.  Transformative learning can either 

validate current assumptions about the curriculum or expose a better approach or method 

(Jarvis, 1992).  As Mezirow (1990) suggested, this critical assessment of assumptions can 

inform decision-making.   

 Areas for potential future research include the use of transformative learning 

theory to consider the intended, delivered, and received curriculum, engaging in content, 

process, and premise reflection within each of these curricular perspectives.  Another area 

of future research is the application of transformative learning theory to curricular 

evaluation of the experiential portion of pharmacy curricula. 
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APPENDIX A 
 

University of Arizona College of Pharmacy  
“Outcomes Expected of Graduates of the Doctor of Pharmacy Program”  

Document
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APPENDIX B 
 

Exempt Letter from the Human Subjects Protection Office 
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APPENDIX C 
 

Example of Reflective Report Form
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APPENDIX D 
 

Example of Outcomes Expected Document Required Worksheet  
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APPENDIX E 
 

Example of Student Portfolio Guidance Handout  
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