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Pharmacy Education: A Vision of the Future

UNESCO is pleased to write this foreword for the document Pharmacy Education - 

A Vision of the Future, prepared by the European Pharmaceutical Students'

Association (EPSA) and the International Pharmaceutical Students' Federation

(IPSF).

EPSA currently represents 35 pharmacy student associations across Europe, and

has been working in the field of pharmacy education for over two decades now.

The organisation has achieved a niche in Europe as a forum through which the

opinions of European pharmacy students are surveyed and published annually.

This niche enables EPSA to project the opinions of its members on an increasing

number of issues, to policy-forming organisations, including the European

Commission.

IPSF, comprising over 200 000 pharmaceutical students and recent graduates in 61

countries world-wide, but maintaining a network of contacts extended to 89

nations, works with similar aims in a global scale and is a dynamic partner of

UNESCO in our quest for the principles to orient the renovation of higher educa-

tion in the third millennium. This was the objective of the World Conference on

Higher Education (Paris, October 1998) which was attended by over 4000 stake-

holders. These included a strong presence by student organisations whose views

provided a welcome and fresh stimulus to the debate.

Advanced learning prepares students for their roles as citizens and professionals in

a changing world. The new millennium will be an era of enhanced international-

ism and of education and training in order to deal with the knowledge society

already in evidence. Since graduates must be able to address the challenges of a

global and multicultural world, student organisations have a major responsibility

in this regard. They must be a full and critical voice in shaping the future of their

chosen profession so as to enhance its quality and relevance.

In drafting this new Pharmacy Education - A Vision of the Future, EPSA and IPSF

are assuming this role and we are reminded that health and education are logical

and complementary partners in the development process. UNESCO congratulates

EPSA and IPSF for this initiative.

Komlavi F. Seddoh

Director, Division of Higher Education

UNESCO, June 1999

Foreword from UNESCO
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Introduction
Education is empowerment. It is a means to foster individual, social, professional

and economic development and it shapes the difference between the world of

today and that of tomorrow. 

The issue of quality in education becomes therefore an essential concern, not only

to those directly involved in the formal educational processes (such as students

and educators), but also to society as a whole, policy-makers, professional bodies,

parents and other stakeholders. In addition, one of the major changes to deeply

mark the 20th Century has been the shift from a social attitude of independence

to one of interdependence between individuals, organisations and societies. The

world has become increasingly aware that mutual understanding and partner-

ships are essential in every aspect of life, if we are to optimise the results of human

endeavour and improve quality of life for every citizen. 

In health care particularly, the need for professional interdependence has become

increasingly apparent, as new priorities in public health and new demographic

trends emerge, generating the necessity for multidisciplinary approaches involving

all health care providers as well as social scientists and practitioners. 

Also, due to great developments in scientific research and the increasing (and

changing) social demands in terms of health-care, the profession of pharmacy has

been forced to undergo a radical process of evolution with great shifts in its public

mission in the last hundred years. Having changed firstly from the formulation to

the dispensing of medicines, the role of the pharmacist has more recently evolved

towards direct patient care and the assurance/optimisation of therapeutic results.

However, pharmacists maintain a level of expertise about drugs that is valuable at

all stages of the development, production and delivery of medicines.

In this scenario, it becomes clear that pharmacy education needs to react to and

even anticipate professional and social change, renewing its mission in terms of

graduate profiles and learning objectives. Here again, interdependence and part-

nership amongst all stakeholders in pharmacy education has become a necessity,

in order to ensure positive development.  It is now clear that all stakeholders,

including students, have a responsibility to encourage and facilitate change and

must show leadership in the movement for an improved pharmacy education.

Representing pharmacy students in Europe and Internationally, EPSA and IPSF

recognise the importance of responsible, informed and effective contributions by

all stakeholders in the renewal of pharmacy education.  Following thorough

research of methods, trends and innovations in pharmacy education, higher edu-

cation in general and healthcare, and ongoing consultation, 
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this joint effort 'A Vision of the Future' has been completed.  At each stage of its

preparation, pharmacy students from all over the world have been reviewing and

commenting on the document, and every effort has been made to involve other

international pharmacy student organisations in the work.  In addition to the

endorsement of the EPSA and IPSF General Assemblies, a 'full blessing' of the doc-

ument has been received from the Federation of East African Pharmacy Students'

Associations at the time of writing. 

The aim of this document is twofold: to state the international point of view of

pharmacy students on essential developments in pharmacy education and, more

importantly, to provide students, educators and other stakeholders with a valuable

resource for positive change in pharmacy education at local, regional, national

and/or international level.

The document is divided into four chapters: 

I An Evolving Profession - Challenges and Responsibilities

II Evaluation for Quality and Positive Change

III Learning Processes and Outcomes

IV Content of Pharmacy Education - Flexibility and Relevance

These are four major areas in which we believe that more action may be needed,

in broad terms. 

By sharing this information and ideas, EPSA and IPSF aim to develop pro-active

leaders, who are able to responsibly interact with the school community and other

stakeholders in a climate of mutual recognition and interdependence. By compil-

ing the views of students around the world in this Vision of the Future, we hope

that individual students, educators and other stakeholders will recognise the need

for change and work together to bring it about.  In this way, we look forward to a

reality where pharmacy education will continually produce graduates who are

responsible and participating citizens and dynamic members of a relevant profes-

sion.  

European Pharmaceutical Students' Association

International Pharmaceutical Students' Federation

July 1999.
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Chapter I

An Evolving Profession -

Challenges and

Responsibilities

Challenges to Healthcare and the Pharmacy Profession

In the 20th century, in all parts of the world, priorities and challenges facing phar-

macy and healthcare in general have changed considerably.  The World Health

Organisation estimates that by 2020, leading causes of the burden of diseases are

likely to be ischemic heart disease, depression and road traffic accidents, while

health trends are likely to be dominated by four factors: the ageing of the world's

population, the unfolding of the HIV epidemic, the epidemic of tobacco-related

mortality and disability and the expected decline in childhood mortality from

infectious diseases1 .  As noted by the former President of the Commonwealth

Pharmaceutical Association, the pharmacy profession should be concerned with

these issues.  It should be concerned that "about a third of the world's population

still lacked access to essential drugs, that about half a billion persons contract

malaria every year, and that one million people would die this year (1999) from

tuberculosis because of drug-related problems, for which pharmacists should

assume responsibility"2. 

Pharmacy, as a profession has its own obstacles to face in trying to meet these

challenges.  Recruitment is a significant problem both in developed and develop-

ing countries in all fields3,4,5,6.  The total number of drugs is constantly increasing,

and the cost of drugs for many illnesses is beyond the budget of huge numbers of

payers, especially in developing countries.  Countries struggle to make quality

drugs available and affordable, and this may mean seeking to achieve national

self-reliance in pharmaceutical production, despite opposition from license

holders7.  Elsewhere, community pharmacies are forced to rely on the sale of OTC

medicines, due to opposition to separation of prescribing and supply from the

medical profession8.  Primary health care has been recognised as the way to reach

the WHO 'Health for All' target and the role of pharmacists in this context needs

serious attention.  Each country faces its own unique combination of assets and

challenges.  
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In most developed countries, the profession is also in a dynamic and evolving

period.  In some countries, limited prescribing powers are now available to phar-

macists as well as to other health professionals9 and pharmacists are employed

increasingly to work with physicians in general practices10.  The rapid growth of

the Internet has led to increased sales of medicines across national barriers and a

proliferation of information, reliable or not, to patients, not least through advertis-

ing of medicines (prescription and OTC) to the public in the media11.

Remuneration margins for traditional dispensing activities are under pressure

while payers look to the profession to prove the value of their professional activi-

ties using outcomes measurement and pharmaco-economic models.  This pres-

sure, and the increasing cost of drug-related problems, estimated recently at US

$76 billion for the USA12, have been the inspiration for the movement towards

pharmaceutical care, or 'the responsible provision of drug therapy for the purpose

of achieving definite outcomes that improve a patient's quality of life'12.

Professional Responsibility

A mutual linkage exists between the profession of pharmacy and the schools of

pharmacy that prepare future pharmacists13.  Professions by their nature are exclu-

sive and self-governing and society provides for their continuation by supporting

an extensive education for the professional student.  In addition, privileges and a

high position in society are awarded to professionals on the basis that they are

applying their unique specialised knowledge and skills to provide a service.  It is

therefore appropriate and compelling that a right fit exists between the needs of

society with regard to pharmaceutical services and knowledge, the aspirations of

the profession as a whole and the capabilities and philosophies of schools of phar-

macy14.  Simply stated, pharmacy education must produce graduates capable of

responding to the challenges of society's needs and professional evolution, and

educational institutions cannot be solely responsible for the moving pharmacy

education to this goal.

It is the duty of all stakeholders to ensure that educational efforts made result in

individuals who can provide that service to society by practising with the highest

possible standards of professionalism and expertise.  The ability of professional

organisations in pharmacy to control standards for the achievement of profession-

al status varies between countries.  We believe nevertheless, regardless of the chal-

lenge facing them, that professional bodies must take responsibility for the educa-

tion of their members, both prior to entry and in continuing professional develop-

ment. Additionally, consumer and patient associations have a valuable voice in the

development of pharmacy education since they represent the society that we

must ultimately serve as professionals.
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The importance of including representatives of all aspects of the profession in each

and every review of pharmacy programmes that is carried out has been empha-

sised previously.  It is no longer acceptable for a national professional body to be

involved only in recognising the end-results of education, pharmacy organisations

from all disciplines must become involved with and partly accountable for the

whole process.  Representative organisations must undertake this task with due

care and diligence, committing adequate time and resources to the investigation

and observation of education practices and their evolution in both a global and

local context.  In addition, the position of such groups at the forefront of each area

of practice gives them an ideal perspective from which to understand fully the

implications of developments within the profession at the earliest possible stage.

They have therefore, a vital role to play in ensuring that the education of pharma-

cy students reacts to and indeed anticipates such changes.  At the heart of this

process is their involvement in the continual review of the objectives of education-

al programmes, in the light of progress within the profession.

Student Responsibility

While many factors combine to slow the pace of educational improvement, it is

noted that pharmacy students themselves may not react to changes in the positive

manner that they were intended. They must assume responsibility for their own

futures and attempt to contribute in a constructive and mature manner to educa-

tional development. The openness and accessibility of the faculty staff will help

this. Students must recognise that the quality of their education is dependent on

previous improvements and it is their duty therefore to work for further benefits

for the next generation.  Change, though often uncomfortable, is essential to

progress and students should welcome it in this context.

Professional Leadership

Professionals have a further role to play in providing students with their image of

what it means to be a pharmacist.  What students experience of the profession

will be what forms their impressions.  Thus, the quality of professional practice

must be unquestionable, and should stand up to analysis at any stage.  Even with

the highest standards of current practice, the rapid pace of change in healthcare

systems means that contemporary practice in many areas is not entirely reflective

of the direction in which the profession is moving.  In these situations, profession-

al bodies must show leadership.  Every effort must be made to ensure that stu-

dents base their decision to study pharmacy not only on the work of their contem-

poraries, but on their understanding of probable developments.  This can be

achieved by closer co-operation between the professional organisations and

schools' career advisory services.  
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Once students are committed to pharmacy as their chosen course, ample opportu-

nity must be provided for them to hear about and experience examples of top

quality innovative practice. Students should be shown the opportunities which

exist to take initiative, to be responsible and dynamic, to move pharmacy towards

an exciting future in all fields. This kind of work can be included as part of the cur-

riculum, extra-curricular lectures/symposia, competitions, publications, practice

visits etc.  

Keeping students informed of the work of the professional organisations is an

excellent way to give them a feeling for the issues and responsibilities in their pro-

fession.  No student should graduate without some idea of the wide scope of their

profession, just how much they can contribute and just how important their role

can be.  If pharmacy is to survive, pride and enthusiasm in the profession must be

cultivated in students from the very first day of the programme.  A small invest-

ment of time and effort in this area on the part of concerned professionals will

yield untold benefits for graduates, the profession of pharmacy and the society

that we serve. 

Part of that pride in our profession must fuel the confidence required to work

effectively with other professionals.  Professional bodies should lead the way by

working closely with other healthcare organisations, and by promoting examples

of productive co-operation.  Additional co-operative skills must be taught by

means of practical experience.  Joint seminars and clinics with other health profes-

sionals would give all involved a clearer picture of the value of the individual

expertise and abilities of their colleagues, and would inevitably build for future

collaboration.  

The future of this profession does not only depend on those who are willing to

practice pharmacy to the highest standards; it also relies heavily on those who are

willing to give of their time and energy to work for the profession in general.  All

pharmacists benefit from the campaigns of professional bodies and the many vol-

unteers who ensure the voice of pharmacy is not lost in the clamour to be heard.

Students should be encouraged to contribute to the promotion and development

of the profession by working in pharmacy student organisations and other bodies.

We believe that academic and professional organisations have a role in recognis-

ing and supporting the work of these students and the organisations that they

serve.
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Chapter II

Evaluation for Quality

and Positive Change

The Background to Educational Evaluation

These are exciting and fast-moving times1 and educators worldwide are being

called upon to react.  As governments have lessened their control of universities in

many countries leading to demands for increased accountability, it has become

expected of colleges and universities to be responsible for carrying out their own

extensive and internal evaluations of their activities.  No respected, successful

pharmaceutical company would consider beginning any production process with-

out ensuring that meticulous quality assurance procedures were in place.  Is not

the education of a generation of health professionals at least equally important?

The continuous evolution of the profession and society for which pharmacists are

being educated highlights the need for every faculty/school of pharmacy to imple-

ment a thorough, documented and ongoing system of evaluation of their educa-

tion in order to improve quality and achieve explicit, agreed objectives.

Most faculties attempt to monitor the quality of the pharmaceutical education that

they provide, however the manner and systems of their evaluations vary enor-

mously in scope, depth and indeed, actual value.  Many neglect to adequately

assess each aspect of the programme, including students, staff and environment

and so fail to result in the implementation of the changes required to enhance

quality and relevance.  Curriculum development should not focus solely on the

content of the programme, a properly designed evaluation addresses all parts of

the educational process, of which the content is only one element. 

Well-organised systems of evaluation provide answers to important questions that

cannot be solved by considering only quantitative data such as throughput,

expenditure breakdown and examination results.  A well-planned system can pro-

vide valuable answers to questions such as the relevance of the programme in the

future careers of graduates, and the effect of a longer practice period.  These

answers not only create a system for allocating resources, but more importantly

lead to greater certainty about the value of efforts made and identify what needs

to be modified, changed or updated.  A further advantage of concentrating on eval-

uation for the purpose of improving activities is that it inspires public confidence.  
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A Target of Quality

Consideration of our evolving profession suggests that the evolution process in

pharmacy is unique to each environment and the professional profile of the phar-

macist in that area.  Consequently, it becomes apparent that no one system of

pharmacy education is universally valuable.  Harmonisation of education is only

valuable in so far as it guarantees quality in pharmacy graduates regardless of

their place of study.  It is therefore vital that each learning institution develops its

own plan for continuous quality development specific to the faculty or school of

pharmacy in question, taking into account local conditions, needs and primary

expectations8.  

The establishment of complete, clearly stated goals/intentions that are widely

known and exist with reasonable consensus across students, staff and other stake-

holders including patients, is crucial to the continued success of any educational

programme.  Educational goals must be clear and specific and stated in useful

terms, regarding skills, attitudes, knowledge and values.  All evaluations must

compare actual to desired performance and establish plans to bridge the gap.

Evaluation Systems

The choice of which evaluation system or combination to use depends on the

approach needed.  Metfessel and Michael3 describe an eight step system that

takes the evaluation right from the point of setting objectives, and may be particu-

larly useful where a structured system of quality assurance is being implemented

for the first time (Figure I). 

A precursor to the Eight-Step Model is the goal attainment approach described by

Tyler4 which involves the careful formulation of educational goals from three

sources - the student, society, and subject matter.  Goals are then transformed into
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measurable objectives and students are assessed at the end of their training to

establish how well the goals have been achieved.  Unattained goals are assumed

to reflect inadequacies in the instructional program and goals can also be altered

if it is determined that they were inappropriately selected.  

Hammond's (1973) model5, based on Tyler, also focuses on the achievement of

expressed objectives. His multi-step model places greater emphasis than Tyler's on

the impact of institutional factors on the achievement of objectives.  All of the

above systems are described in Popham (1988)6.

A more general system for improvement (in any organisation) is known as the

'FOCUS-PDCA Process'.  It consists of nine steps and is most useful for the

improvement of specific and definable problems in a programme7.  

The process of evaluation itself is comprehensively described in a recent publica-

tion by Nilsson and Kells8.  The five step process (Figure II), is intended to be used

cyclically, so that Step 5 should lead the institution towards selecting approaches

for further evaluation in a continuous quality improvement drive.  It gives guid-

ance on planning ongoing quality assurance and selecting approaches for any

study and describes and suggests solutions for the potential problems of an evalu-

ation process.  

Step 1 - Selecting Approaches

In describing the first step in the process, Nilsson and Kells emphasise the impor-

tance of establishing a working group of 'interested, knowledgeable volunteers,

complemented by someone with technical evaluation experience', including both

academic staff and students. The approach for evaluation should be selected on

the basis of the strengths and weaknesses of the institution.  
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The authors detail the variations that might be needed to adapt the process to

individual faculties.  For example: if great change is sought incentives such as trav-

el and research steps could be used to get the participation of those who must

carry out the change.  Similarly, if the programme is very large, phased evaluation

may be wise.  The greater the need for improvement and change, the greater the

need for participation of key staff, variation in activities, exposure to new ideas,

and most importantly, feedback from students and staff.  

Step 2 - Collecting Data.

In the second step of the Nilsson/Kells model, the authors recommend the compi-

lation of relevant data.  Information that is already available may be considerably

more useful than the collection of a mass of data.  It is important that data is used

only as a starting point, collected as early as possible and used to fuel the discus-

sions rather than becoming the major focus of the process.  Surveys and inter-

views to gather opinions often yield the most insightful and powerful change-

related information but they require some effort and expertise.  Institutions must

be willing to provide this expertise to ensure the success of the process.

Step 3 - Self-Evaluation

Nilsson and Kells place the most emphasis on this self-evaluation step of the

process.  It is the point at which the programme should be explored using appro-

priate data and the opinions of students, staff, graduates, professionals and socie-

ty in general to evaluate goals and to allow problem areas as well as strengths to

be identified and responded to in a developmental and beneficial way.  Every

aspect of the programme, inputs, outputs and the environment as in Figure III

must be considered using a SWOT (strengths, weaknesses, opportunities, threats)

analysis to form a development plan.  Nilsson and Kells’ text provides excellent

guidance for self-evaluation work, listing detailed and insightful questions to be

considered under each heading.  These questions would also be a valuable

resource for the development of goals and objectives or in the implementation of

any of the other evaluation processes described above.
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Step 4 - External Review.

The penultimate step is to employ outside input to ensure objectivity and to make

improvements in educational efforts as comprehensive as possible.  A well-chosen

external review committee provides unbiased validation and additional insight.

External committees should review goals, functions and the quality of the pro-

posed changes.  

Step 5 - Implementation

The final step in the Nilsson/Kells model, that of implementation, is the most

important and may often be the most difficult.  It is vital that the evaluation activi-

ties themselves are not seen as an endpoint, but only as a means to improve the

quality of education in the learning institution.  No matter which evaluation sys-

tem is used, if recommendations are not implemented the whole process will fail

in its efforts to improve outcomes.  Implementation may be the most difficult step,

but it can be made considerably easier if the evaluation activities have been open

and involved all of the stakeholders.  At this point especially, Deans of faculties

and Heads of departments need to throw their weight behind the process, and

ensure the decisive implementation of the ensuing recommendations.  All changes

implemented must be assessed on the basis of real improvement in learning out-

comes achieved.  The evaluation of education cannot be an isolated incident: it

must be a continuous process and valued feature of all faculties.

1 Webb, Malcolm, "Europe in a Period of Education and Change - the Role of Higher Education",

keynote address, CRE/CEPES European Regional Forum, Palermo, 24-27 September 1997.

2 Fitzgerald, Niamh, Pharmacy Education from the Student Perspective - European Pharmaceutical

Students' Association, World Congress on Pharmacy Education, April 7-9th 1998, New Orleans, USA.

3 Metfessel, Newton S., Michael, William B., "A Paradigm Involving Multiple Criterion Measures for

the Evaluation of the Effectiveness of School Programs," Educational and Psychological

Measurement, 27 (1967), 931-43.

4 Tyler, Ralph W., "General Statement on Evaluation," Journal of Educational Research, 35 (1942),

492-501.

5 Hammond, Robert L., "Evaluation at the Local Level." - in Worthen, B.R. and Sanders, J. R.

Educational Evaluation Theory and Practice. Worthington, Ohio: Charles A. Jones, 1973, pp. 157-69.

6 Popham, W. James, "Educational Evaluation", 2nd Edition, Prentice Hall, Englewood Cliffs, 

New Jersey, 1988

7 http://www.nmimc.med.navy.mil/toolkit/cqi/index.htm

8 Nilsson, Karl-Axel, Kells, Herb R., "Evaluation for Quality Assurance and Improvement", Fritzes, 

S-106 47 Stockholm
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Chapter III

Learning Processes 

and Outcomes

As technology develops and research advances at an unprecedented rate, the

speed with which knowledge is generated negates any possibility of one person

covering all available knowledge at any one time. Thus it becomes clear that no

faculty can impart nor student learn everything that is needed for their profession-

al career over the course of an undergraduate education. 

In undergraduate pharmacy studies, some schools already struggle with increas-

ing student numbers and over-stretched resources.  These and other factors hinder

the institutions in their attempts to adapt to the growing knowledge base and the

dynamics of the pharmacist's professional role.  These factors challenge the insti-

tutions to optimise resources and efforts to ensure excellence in the education of

future pharmacists.  Many institutional changes do not imply a major financial

burden to the faculties/schools and this is the case with most changes in pedagog-

ic approaches.

The experience of pharmaceutical education varies for each student, for each

school and for every country. Pharmacists can be found in a multitude of different

roles, and in every role they are faced with a multitude of different situations,

working and dealing with public and professionals alike, as a vital member of the

healthcare team. In this context, the educational process, that is how we learn and

not the content of our education or what we learn, assumes greater significance,

and indeed the very concept of curriculum gains a new definition. This definition,

being a much broader one, addresses all parts of the educational process, of

which the content (syllabus) is but one component of learning1. Among other ele-

ments in this concept of curriculum, methodologies for teaching, learning and

assessment of learning outcomes are important factors.

Teaching and Learning Approaches

Educational re-orientation in pharmacy is necessary in many schools and the

strategies by which students learn, as well as the context for the learning process

should be a primary focus for review. The concepts of "learning" and "teaching"

are two aspects of the educational process that are often mistaken and too often,
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teaching, rather than what students actually learn, tends to be emphasised when

pedagogical reform is planned or made.

Orthodox lecturing and other passive teaching methods do not encourage adapta-

tion to new situations in professional life or inter-relation of knowledge from differ-

ent areas. Also, individuals who experience an orthodox education generally do

not have the orientation for life-long learning as a means to continuous profes-

sional development. What society needs are pharmacists who can provide rational

and adequate solutions to individual health problems. For that, pharmacists

should be able to assess problems competently and have the skills to find the

available knowledge and process it through a multidisciplinary approach. There

are learning methods and teaching approaches that can better provide students

with the skills, attitudes and knowledge they need to achieve these skills.

Innovative methods develop graduates' skills in understanding and processing

information and provide them with orientation for life-long learning. This has

been proven by experience in some schools of pharmacy and is demonstrated by

published literature related to the education of health care professionals, including

pharmacy.

One such method is Problem-Based Learning (PBL). PBL is a method that uses

real-world problems as the stimulus for an in-depth investigation of core content

by students. While investigating, students develop important skills, such as rea-

soning and persistence in their self-directed search for solutions, becoming better

problem-solvers2. The primary focus of PBL is on the student as the centre of the

learning process which, is developed in partnership by the students and the tutor.

In PBL, learning is a continuous and mutual process practised by both parties.

Contrary to this perspective, orthodox methods have their main focus on the

teaching itself, while the student tends to be a passive collector of the information

provided by the lecturer.

The main advantage of such methods is that students, through self-questioning

and critical thinking, learn how to learn. They also allow students to adjust their

own learning to their earlier knowledge (helping to reduce differences due to sec-

ondary education backgrounds). Students learn how to argue and substantiate

their points and they become aware of their own skills in relation to other profes-

sionals and the importance of life-long learning.

Teachers need to be prepared to embrace a new role as educators, promoting,

facilitating and guiding a critical and self-directed learning process, rather than

trying to provide students with all the answers to the problems they might be

faced with in a distant future. To assume this role, teachers would need specific

pedagogical training to complement their scientific or practical knowledge. 
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Experience has shown that in many cases, professors will actively resist dramatic

changes in the curriculum, their professional role or teaching methods. On the

other hand, in institutions that have adopted new learning and teaching method-

ologies, staff members have viewed change as part of their personal and profes-

sional development, and have consequently increased their intrinsic motivation for

teaching and learning. This means that the method and time frame of implemen-

tation of any new educational approach is crucial to its success, and any changes

should be carefully chosen. As these changes imply quite often the adoption of a

slightly different institutional culture, they should be preceded by a well-planned

preparatory period, as well as careful orientation of students and staff 

(see also Chapter II).

Assessment of learning outcomes 

Changes in student learning and study methods are important but they retain lit-

tle value if the assessment of learning outcomes continues to focus mostly on

memorised information, rather than on understanding, processing and applying

knowledge. Assessment methodologies must be coherent with the learning

process that was practised and they play an important role in defining how stu-

dents will approach their learning and establish their objectives. When confronted

with an inadequate assessment system, students may simply regard their studies

as a means to obtain a positive result and this becomes their aim in education

rather than long-term skills development.   

Assessment cannot be regarded as an end in itself, but as a vehicle for educational

improvement, and must reflect an understanding of learning as a complex process

that is multidimensional, integrated, and revealed in performance over time. 

Assessing what students learn is only partly as important as evaluating how the

learning process occurred, how the student applies the knowledge acquired, their

attitude towards knowledge and the cognitive skills they have developed. By

assessing these experiences in an ongoing manner, teachers can continually seek

to improve the students' educational experience and their own teaching perform-

ance. Exams cannot be seen as obstacles that need to be passed, only for the

information to be then forgotten. They are better viewed as a route to understand-

ing that can be applied in real practice. It is essential that the educational process

focus on developing professional responsibility and a high level of skills and

knowledge, while promoting the attitudes necessary for future healthcare leaders.

While many students would benefit from considerable methodological change in

the education process in their faculty, there are many useful tools for improving

the quality of learning, that do not require major changes, and should be an

increasing feature in educational processes. 
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· Active participation of students should be encouraged. For this educators 

should be given adequate pedagogical training and should accept new educa

tional approaches which prove to be beneficial to students' learning. 

· Educators should also be approachable and available as experts and mentors to

advise and assist students in their studies when required; 

· Adequate study literature should be made available to students in order to help

them actively study and process the information they receive from the educator;

· Laboratory classes and practical activities should lead students to develop such 

skills that will enable them to deal with real problems and propose effective 

solutions for them. 

· Project and research work should be promoted, as it enables students to work 

both independently and in groups and challenges them towards independent 

thinking; 

· Co-operative projects and activities with students from other health professions 

should be a regular feature in educational programmes, as these contribute to 

breaking down the communication barriers that are currently found in 

healthcare practice; 

· Practical experiences facilitated by professionals should be introduced in the 

curriculum, in an increasing level of complexity, to facilitate the contact 

between the student and the professional practice. This would help them 

develop skills and attitudes, to take greater advantage of the contents of the 

curriculum and to acquire a higher sense of social responsibility. 

· Curriculum design should reflect the way in which learning should occur. 

Therefore, it should ensure that basic sciences are intimately related to applied 

and clinical knowledge, and that the various subjects are not seen as closed 

compartments of information, but rather as different contributions to the 

understanding of situations.

Curriculum designers should be careful not to mistake innovation for quality,

when it comes to teaching methods.  Computer-Aided Learning (CAL), for

instance, can be a very useful tool in education but it can also be a misleading

method as far as the learning process is concerned.  If it is true that information

can be displayed in a more vivid and attractive manner by computers, it is also

true that machines cannot replace the pedagogical role of the teacher as a facilita-

tor of learning. The Internet and computer programs are indispensable tools and

sources of information, but they play no more than an improved role than that of

the books that are currently used.
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Student and Staff mobility

One other aspect that can have great influence on the graduate's profile is the

learning environment. In particular, the exposure of individuals to a variety of

educational/practical experiences has a significant impact in their adaptability to

different situations, both professionally and in life. In this context, student and

staff mobility programmes should be promoted, as they represent an experience

that complements the educational process itself. 

Although the mobility of students and staff has achieved a higher priority in edu-

cational circles in recent years, opportunities currently available are far from ade-

quate, particularly in professional degrees such as pharmacy. Mobility is a vital

and valuable addition to any educational programme and should be available to

pharmacy students and staff at all levels.

The importance of mobility should not be underestimated.  In the first place, a

period of education spent in another faculty encourages individual independence,

helps students to mature, and frequently provides the chance to improve lan-

guage skills.  These benefits are small however, in comparison with the profession-

al development of the student or staff member that results from such opportuni-

ties.  

The exchange of experiences and ideas at this level is an excellent catalyst for edu-

cational improvement, as the participants can share the best of those experiences

with their own institution. Mobility is an important tool for ensuring broad co-

operation in pharmacy, vital at a time when more and more decisions are made at

a global or regional level. These contacts bridge social, institutional and political

differences, and are inspirations for future professional and academic co-opera-

tion.  

These benefits should be taken into account by governments, professional organi-

sations, foundations and educational institutions themselves, which should invest

in mobility to provide students and staff with the necessary support, both admin-

istrative and financial. Programmes allowing mobility between developing nations

and more developed ones should be established and encouraged by all interna-

tional organisations, in the spirit of inter-national co-operation and promotion of

peace, democracy and inter-cultural understanding.

Perhaps most importantly, exposure to other cultures and practices, whether

through mobility or through encouragement of inter-student and inter-faculty

contact, makes people think. It makes them question their own experience, the sit-

uations that prevail in their own country, and stimulates them to compare and

contrast practice and education.  This forces them to think about what is good
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practice and what is not, to be deep thinkers, and to seek to improve the status

quo. Furthermore, we believe that broad exposure to varying pharmacy environ-

ments results in more dynamic, enthusiastic and active professionals.  

Despite the importance of mobility, where systems are currently available, there

appears to be a poor uptake by pharmacy students despite an apparent demand

and in most schools, no official arrangements are available at all.  To a certain

extent, an over-emphasis on harmonisation of education has contributed to insis-

tence on the exact or near-exact equivalence of the content of the time spent

studying at another university.  This approach has ensured for many years, that the

availability of mobility during study is minimised. Increasing globalisation means

that students (and staff) should be encouraged to spend time (part or full-time)

at another faculty, and not be penalised on their return by having to redo courses

or exams.  Educational institutions and accrediting bodies should shift the empha-

sis towards harmonisation of the quality of the pharmaceutical education process

with a view to mutual recognition.  Once quality is assured, differences can be

recognised and accepted. After all, it is only when confronted by differences that

we are forced to assess and develop our own ideas and practices.  As such, it is the

differences that bring about the most valuable result of the process.

Flexibility is the key to improving mobility. Faculties should communicate with

each other, preferably through a liaison member of staff who is appointed with

specific responsibility (and enthusiasm) for mobility.  In this way, a network can

be created to allow institutions to co-ordinate exchanges in the easiest possible

way and promote an open and dynamic learning environment. We believe that

students must be given the opportunity to spend some time away during academ-

ic periods, or for part of the practice period, or any research periods that are

included in the programme.  Academic institutions and accrediting bodies should

be proactive and put in place the simple procedures to facilitate mobility for stu-

dents and staff that will go on bringing benefits to our profession well into the 21st

century.

These are issues in higher education that need to be addressed urgently.

Educational research has proposed approaches to learning and to assessing stu-

dent outcomes that are more effective than orthodox methods, particularly in view

of the increasingly complex, integrated and vital role that pharmacists occupy in

society. It is important that the preparation of future pharmacists aims to go

beyond knowledge in the various disciplines, assuming a clear role in shaping skil-

ful, competent and creative individuals, capable of thinking independently and

interacting with other health-care providers and with society in general3.
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1 Bates, Ian; Re-Orienting Pharmacy Education and training, Proceedings of the Third European

Meeting of Faculties of Pharmacy, Edinburgh, September 14, 1996.

2 Checkley, Kathy; Problem Based Learning - The Search for Solutions to Life's Messy Problems,

Curriculum Update, Association for Supervision and Curriculum Development, USA, 1997.

3 UNESCO, World Declaration on Higher Education for the Twenty-First Century: Vision and Action,

Article 9c; France, 1998
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Chapter IV

Content of

Pharmaceutical

Education

Professions exist to serve society and the pharmacy profession must address the

needs of society and individual patients throughout the world. In considering the

content and therefore the mission of pharmaceutical education, it is useful to

reflect on the service that pharmacy provides.  The pharmacy profession plays a

major role in the discovery, development, production and distribution of drug

products and in the creation and dissemination of related knowledge1.  In addition

to these traditional roles, pharmacists are becoming increasingly involved in direct

patient care and are taking responsibility for the resolution of drug therapy prob-

lems of individuals. In these ways, several broad responsibilities relating to the

needs of society are fulfilled.

A Solid Foundation

Pharmacy education is responsible for preparing students to enter into a career in

pharmacy and function as professionals and responsible citizens in changing

healthcare systems. Fulfilling these functions requires a dynamic, challenging, and

comprehensive curriculum, which includes a foundation in the biological, biomed-

ical, clinical, pharmaceutical and physical sciences, clear focus on application and

use of knowledge in practical settings, and a general education in healthcare sys-

tems, ethics, management, professional issues, communication, and practice skills.

Among other healthcare providers, pharmacists are unique in their detailed and

comprehensive understanding of physical, chemical and biological interactions on

the outcomes of drug therapy. Pharmacists in all settings require an understand-

ing of the chemistry of drug entities, the delivery characteristics of dosage formu-

lations, the disposition of drugs within the body, the physiological and pharmaco-

logical outcomes of drugs' interactions and aspects of modern drug development

and production, that are the basis for expertise in all aspects of medication. 
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Stimulating Learning

In providing this solid scientific foundation for future professionals emphasis must

be placed on application and comprehension of information. A variety of methods

must be used to teach the context of each topic both in terms of how the knowl-

edge was generated and how it can be applied in practical situations.  Applied

subjects such as clinical therapeutics and industrial syntheses; for example, should

not only be included, but should be taught in parallel with the corresponding

basic science subjects (pharmacology and pharmaceutical chemistry) in order that

students be challenged to consider the broader relevance of their study. Even such

a simple change in sequence may have huge implications for student interest and

motivation since it is likely to lead to greater understanding by students of why

they learn each subject and the role of their knowledge in the world.

The ability to think critically and examine issues logically is vital for all graduating

professionals and since much of professional practice is problem-solving students

need to develop analytical skills to make decisions in both familiar and unfamiliar

circumstances. The kind of applied approach described above should support the

concept of evidence-based practice and students should be stimulated to learn

how to distinguish between well-supported and unsound claims in published

works. Critical thinking skills must be fostered throughout the education in all

fields and educators must encourage students to have a questioning attitude, con-

sidering all information on its merits. Recognising that it is clearly no longer feasi-

ble to learn in any curriculum all that will be required for a future career, instilling

in students a spirit of intellectual enquiry and curiosity will lay the groundwork for

lifelong learning.

It is important that the concepts and principles of and commitment to lifelong

continuing education and professional development should be introduced in

undergraduate courses and supported throughout a pharmacist's career. In addi-

tion, the pharmacy curriculum should equip students with the skills that they need

in order to learn throughout their professional lives.  In other words students must

learn how to learn. Part of this ability comes with practice, and as such is a func-

tion of the educational process itself, but it is important that students are confi-

dent and capable in managing information. They should be comfortable using

computers for record-keeping and information retrieval, communication with col-

leagues and patients, and the maintenance and integration of data.  
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Communication and Language Skills

Since pharmacists work directly and closely with members of the public in many

settings, pharmacy students must be comfortable and capable in communicating

about health with non-experts. They must be given the training that is necessary

to work effectively with patients, to listen and elucidate primary drug-related

needs and expectations and to impart information. In the context of cultural diver-

sity in many countries, and increasing professional mobility, students should be

facilitated and encouraged in the learning of languages in addition to their own.

They should gain some understanding of how to approach the variety of cultures

and social groups in which they may work in the future, as well as some knowl-

edge of the ways in which various cultures deliver and respond to healthcare. The

curriculum should also provide grounding in the concepts of management and

leadership and the necessary skills to effectively use resources, physical, fiscal and

human.

Ethics

Graduates must be able to fulfil their roles in society with an understanding of

their ethical responsibility to patients, and as pharmacists are increasingly called

upon to deal with a growing level of complex ethical choices, students need for-

mal training in ethical decision making. Students should be guided to develop

value systems and ethical standards that guide their behaviour, allowing them to

face choices and responsibilities and to appreciate the consequences of their

actions1.  These educational requirements are not unique to pharmacy but help to

form citizens capable of making a valuable contribution to their society and are

essential for all professionals.  

Healthcare Organisation

In order for pharmacists to fulfil their roles and responsibilities in society, gradu-

ates will require a broader knowledge of the healthcare system and environment

in which they will function. They should learn how healthcare is organised, deliv-

ered and financed in their own country and gain a broad comprehension of inno-

vations, issues and developments in healthcare worldwide. They should under-

stand the challenges facing healthcare both locally and globally, and the factors

that influence its delivery and effectiveness, including the major causes of morbid-

ity and mortality, primary and secondary care and the balance between them,

public health initiatives, pharmaco- and health economics, how research is organ-

ised and financed, and economic issues for individual patients.  They should have

an initial understanding of epidemiology and its relevance to population based

treatment guidelines, prevention programmes and public health education.
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Professional Identity and Interdependence

Within the context of emerging developments in healthcare, future professionals

are likely to be required to function, communicate and work effectively in multidis-

ciplinary teams.  Therefore, comprehension of the intertwining roles of each

healthcare professional and the pharmacists' place within the healthcare team is

essential, as is understanding differing perspectives, and professional and legal

obligations.  In order to be able to function confidently and effectively in such set-

tings however, students must gain a sense of professional identity and pride over

the course of their education.  Professional identity cannot be taught in a specific

course or lecture and yet may be considered crucial to the motivation of individu-

als and therefore the success of the profession.  If it is apparent however, in the

attitude of the staff and how they relate to the students, in the very atmosphere of

the learning institution, and encouraged by the example of professionals, it will be

passed on to the students, who will lead the profession in the future.  

Faculties would do well to consider how they equip students to understand cur-

rent and developing roles in pharmacy, and the responsibilities and opportunities

that exist for pharmacists in a broad range of areas appropriate to the environ-

ment.  Recent investigations in Europe suggest that a large proportion of students

feel they do not receive enough information on career and further education

opportunities for pharmacists and would appreciate help from their faculties to

help them in their choices2.  

Practical Experience

Experiential education (through practice periods, internships etc) is a fundamental

part of the educational experience of future pharmacists, and in many ways, one

of the most important aspects of the undergraduate training. Indeed, when

arranged carefully, with trained tutors and assessed in ways appropriate to the set-

ting, the practice period offers a vital reinforcement of many of the concepts

described above. It is during this time that the students are presented with the

most powerful example of what it means to be a pharmacist, how the profession

works, how knowledge is applied, how to act in a professional manner etc., in a

real setting. A good curriculum will help to develop students' own values and

skills, but good experience in practice will cement those values and skills. The

practice period should form part of the undergraduate programme and be organ-

ised by the learning institutions in co-operation with professional and where nec-

essary, governmental bodies. Given the wide variety of professional settings in

which pharmacists are found, at least some of the practice placements should

offer the chance of training in any of these areas in order that students might form

some idea of their own career preferences. A positive practice experience is also a

powerful catalyst for increased student learning and for this reason we conclude
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that it is not ideal to have the apprenticeship only at the end of the training, but

that periods of practice should be spread throughout the programme as well as at

the end.  Experience should be offered in real life practice environments, with

other healthcare professionals (both pharmacists and others) where students can

learn from qualified mentors in the nurturing environment of supervised training.

Ideally, students in later years who are expected to contribute as full time staff

members during their practice placements should be supported where feasible

with a basic wage3. 

Incorporating Change 

All of the above must be considered important for the formation of well-rounded

pharmacists, and we recognise that in some cases this might require a longer

undergraduate course. Such an extension should be welcomed where necessary

to include these elements, but we believe that in many cases a full review of the

curriculum will allow for positive change without requiring an extension. Many

universities maintain traditional syllabi, with over-emphasis on some chemical and

technological subjects, long botany courses or less relevant information.  As the

amount of knowledge increases overtime, selection of the most important and

most relevant information becomes even more necessary. It is worth remembering

too, that an in-depth understanding of scientific method and reason in a few

applied areas can be more valuable than a breadth of understanding of too many

different subtopics. It is the responsibility of each professor to ensure that his/her

lectures keep pace with developments in knowledge and practice.

Flexibility and Choice

While a broad undergraduate education is necessary to provide future pharma-

cists with the essential formation for working in a variety of different roles, stu-

dents should be given the opportunity to gain a deeper understanding of areas

that interest them particularly.  We believe that the pharmaceutical curriculum

should consist of a core curriculum to be undertaken by all students, followed by a

period in which the students could in effect choose their own subjects, from a pre-

determined list of options.  Allowing flexibility in this way would make students

aware of all of the topics covered above and ensure that many graduate roles

could be catered for. They would have the chance to be educated particularly for

their preferred working field, but could also gain some preparation for others.

Such a model would make the curriculum more inspiring and interesting for stu-

dents without being prohibitive in length and would provide an ideal foundation

for competitive and adaptable pharmacists ready for the needs and challenges of

the future4.
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In Conclusion:

These are times of enormous change in healthcare and the pharmacy profession

and pharmaceutical education must prepare students to enter into the practice of

pharmacy, in whatever areas are appropriate to the environment. The curriculum

must be constantly assessed and evaluated to be in line with and even ahead of

professional practice and must be flexible enough to allow students to achieve a

broad education in accordance with their interest. Special attention must be given

to the sequence in which courses and the practice period are found in the pro-

gramme. The content of courses must be carefully considered, to ensure that they

are relevant and up to date and special consideration must be given to the appli-

cation of knowledge, communication, language and patient care skills, health sys-

tem organisation, the development of professional identity, critical thinking, and

lifelong learning. Finally, we believe it is vital that universities and teachers recog-

nise their responsibility in preparing, not only vital members of the healthcare

team, but valuable members of society, who must have top quality scientific and

professional skills, and an unquestionable sense of ethics.
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3 European Pharmaceutical Students' Association, Statement of Opinion 1999, "Practice Periods in

Pharmacy"

4 European Pharmaceutical Students' Association, Statement of Opinion 1997, "The Pharmaceutical

Curriculum to meet the needs of Industry and Society".
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