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Objective. To improve pharmacy education through integrating theory and practice, coherent con-
structively aligned course entities, and enhanced deep-level learning.
Design. The reform was conducted collaboratively with faculty and staff members, students, and
stakeholders in pharmacy. The curriculum, syllabus, and teaching methods were assessed through
evaluations and research, conducting core content analyses, and measuring the workload of pharmacy
education courses. The new curriculum, launched in August 2005, consists of 6 strands, comprised of
different courses which run through the entire program.
Assessment. Three years after the introduction of the reformed curriculum, the results of the reform are
being evaluated. Ongoing assessments of teaching and learning will reveal how the education at the
faculty level has developed since the reform. These assessment procedures are an integral part of the
faculty’s quality assurance program.
Conclusion. The integration of practical training and theoretical studies was improved with personal
study plans introduced to enhance students’ learning.
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INTRODUCTION
European ministers of education signed the Bologna

Declaration in 19991 to create a European Higher Educa-
tion Area (EHEA) by harmonizing the structures of Eu-
ropean university degrees, improving the transparency of
the degrees, and promoting mobility and cooperation
throughout Europe. At the same time, student-centered
learning and the shift from knowledge transmission to
enhancing students’ knowledge became more empha-
sized in higher education.2 To achieve optimal learning
outcomes, the focus of curriculum design lies in the learn-
ing process, not only in the content of the curriculum,
lectures, assignments, and practical periods. Constructive
alignment combines a student-centered focus in teaching,
alignment among curriculum objectives, teaching, and
learning activities, and the assessment of the process
and its outcomes.3,4 Content, teaching, and assessment
methods should foster deep-level learning, and achieve-
ment of the objectives of the curriculum and individual
study courses.

While higher education is based on arts and sciences
and can be considered theoretical, graduates must be pre-
pared for professional practice in diverse and constantly
developing settings.5 As pharmacists practice in a variety
of settings, eg, community and hospital pharmacies, regu-
latory and other authorities, the drug industry and research,
pharmacy schools and colleges are challenged to prepare
students to confront these multidimensional, dynamic
forces in society. Thus, pharmacy graduates must commit
themselves to lifelong learning and continuous develop-
ment after graduation, as identified by the World Health
Organization (WHO) and the International Pharmaceutical
Federation (FIP), to meet the requirements of an evolving
society.6 Furthermore, practicing as a pharmaceutical ex-
pert requires the ability to think analytically, clearly, crit-
ically, and to interpret scientific evidence. Curriculum
design and teaching practices influence the development
of scientific thinking and lifelong learning skills,7-10 and
thus were considered essential attributes when developing
the educational curriculum of future pharmacists.

In Finland, the Bologna Process was led by the Min-
istry of Education. The curriculum reform process of the
Faculty of Pharmacy, University of Helsinki, Finland,
was viewed as an opportunity to develop pharmacy
education to reflect modern concepts of learning and

Corresponding Author: Nina Katajavuori , Pedagogic
University Lecturer, University of Helsinki, Faculty of
Pharmacy, Viikinkaari 5, Helsinki, Finland. Tel: 1358-50-
5537922. E-mail: nina.katajavuori@helsinki.fi

American Journal of Pharmaceutical Education 2009; 73 (8) Article 151.

1



teaching in higher education. The reformed bachelor’s
and master’s degree programs were launched in August
2005 and 2006, respectively, after developing the curric-
ulum by: combining courses and forming larger coherent
entities, improving the integration of theory and practice,
and fostering deep-level learning.

In accordance with the Bologna Declaration, the
Finnish Ministry of Education instructed colleges and
universities to adopt the 2-cycle degree system and the
European Credit Transfer and Accumulation System
(ECTS) by August 2005.11 The 2-cycle system enables
students to obtain a 3-year bachelor’s degree and continue
with a conditional 2-year master’s degree. The University
of Helsinki complied with the instructions and provided
further directives for its faculties and departments.12,13

Prior to the Bologna Process, pharmacy education in
Finland consisted of a 3-year bachelor of science in phar-
macy degree and a 2-year master of science in pharmacy
degree to be completed after the bachelor’s degree. At the
University of Helsinki, the Faculty of Pharmacy accepts
approximately 140 students annually for the bachelor’s
degree program and 55 for the master’s degree program.14

Nationally, the 3 Faculties of Pharmacy at the Uni-
versities of Helsinki, Kuopio, and Åbo Akademi reached
a consensus with the goals for the BSc and MSc degrees in
pharmacy (Appendix 1). In addition, the Directive 85/
432/ETY outlined European pharmacy education at the
time of the reform.15 Since October 2007, the Directive
85/432/ETY has been repealed and replaced by the Di-
rective 2005/36/EC on the recognition of professional
qualifications.16

The bachelor’s and master’s degrees, designed to pre-
pare students for professional practice, include 6 months
of practical training in a community or hospital pharmacy.
The reform added elective courses to the bachelor’s de-
gree. The master’s degree aims at developing further the
students’ scientific skills and includes a 5-month research
project at the end of the degree. In Helsinki, the fourth
year (first year of the master’s degree) has consisted tra-
ditionally of compulsory courses, while during the fifth
year, students conduct advanced studies in the discipline
of their choice. In Finland, graduates with the bachelor or
master of science in pharmacy are eligible to practice as
pharmacists, however, only pharmacists with a master’s
degree may own a community pharmacy.17

In addition to the Bologna Process, education at the
Faculty of Pharmacy has been enhanced continuously based
on needs arising from external and internal evaluations.18-21

For example, in the 1990s, the number of pharmacy practice-
related courses, such as pharmacotherapy, was increased,
and more student-centered teaching methods and prob-
lem-based learning were applied to the curriculum.

The objective of our study was to describe the curric-
ulum reform process and give a preliminary assessment of
the results of it.

DESIGN
In 2004, the contents of individual study courses and

the entire bachelor’s and master’s degree programs were
evaluated utilizing core content analyses.11,12 Core con-
tent analysis was used to evaluate the content of degrees,
modules, or courses, to identify unintentional overlap-
ping, and to assess the workload of the curriculum.
Teachers responsible for each course defined the contents
into 3 categories: core contents (must know), additional
contents (should know), and special contents (good to
know), with the core contents providing the essential sci-
entific or practical competencies. In addition, the goals of
the courses, appropriate teaching methods, and possible
overlap were assessed. Based on the assessments, courses
were categorized to form larger coherent entities, ie,
strands (Table 1), that would support the achievement
of the goals of the curriculum reform.

Evaluation of Teaching and Learning
Based on evaluation and pedagogic research of teach-

ing and learning at the Faculty, the curriculum, syllabus,
and teaching methods were accessed.18-21 Studies showed
that students found the previous curriculum fragmented
and considered the theoretical studies challenging. Trends
of surface-level learning also were demonstrated which
was manifested in fact memorizing and difficulties knowl-
edge application by the students.19 The 6-month practical
training enhanced students’ deep-level learning and facil-
itated linking theoretical studies with practice.21 How-
ever, the quality of precepting in different pharmacies
was reported to vary.20 An international evaluation panel
also suggested that the 6-month experiential training
should be utilized in the curriculum more effectively.18

The commitment of the entire organization has been
emphasized as a prerequisite for successful education

Table 1. The Strands of the Reformed Bachelor’s Degree are
Spread Over 3 Years (ECTS 5 European Credit Transfer and
Accumulation System)

Strand Name ECTS

1 Scientific thinking and professional
development

40

2 From molecule to drug preparation 56
3 Patient and medication therapy 40
4 Medicines and society 12
5 Interaction and communication 14
6 Optional studies 18
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development.22-24 Thus, collaboration among teachers,
and among teachers and students, was highlighted in the
reform process. The curriculum reform was planned, or-
ganized, and supervised by the Studies Committee of
the Faculty, chaired by the Vice Dean of Education. The
Education Committee appointed a curriculum reform
working group consisting of 1 member from each of the
Faculty’s 6 Divisions (Biopharmaceutics and Pharmaco-
kinetics, Pharmaceutical Biology, Pharmaceutical Chem-
istry, Pharmaceutical Technology, Pharmacology and
Toxicology, and Social Pharmacy) and 1 student member
representing all students of the Faculty. In addition, a full-
time planning officer was employed through funding
from the Ministry of Education to coordinate the reform.
While the working group and the planning officer coor-
dinated the modifications, all Faculty personnel and stu-
dents were encouraged to contribute throughout the
reform process. For example, teachers contributed ideas
for new teaching and assessment methods, reorganization
of course content, and course scheduling.

Stakeholders in Finnish pharmaceutical settings were
invited to participate in the curriculum reform to ensure
that the courses would meet the requirements of the real
world. In 2004-2005, the Faculty organized discussion
panels for the students, teachers, and stakeholders, who
included representatives from professional associations,
community pharmacies, the pharmaceutical industry, and
governmental authorities. Key elements of the reform
were discussed, and issues raised were considered for
further curriculum development.

Based on the assessment exercises, the following key
issues were emphasized in the curriculum reform: im-
proving the integration of theory and practice; forming
coherent and logical course entities; and fostering deep-
level learning.

The ECTS system for defining the workload and
assessing the courses and degrees was implemented accord-
ing to the requirements of the Ministry of Education11 and
the University of Helsinki. One academic year represents
1,600 working hours and grants 60 units. Half of the work-
load for each course was designed to be performed in con-
tact with teachers, and the other half as independent study.
Contact hours and independent study hours were calcu-
lated, compared, and adjusted in conjunction with the
core content analyses, and the workload was matched
with the ECTS units assigned for each course, strand,
and degree.

ASSESSMENT AND EVALUATION
Reformed Curriculum Structure

The reform curriculum consists of a 5-year entity
(master’s degree) that includes the 3-year bachelor’s de-

gree as an integral part. The reformed structure of the
bachelor’s degree consists of 6 broad study entities,
known as strands, that are spread over the entire bache-
lor’s program (Table 2).

Courses in the strands are designed in a continuum
around the theme of each strand. Within the strands,
teaching is provided collaboratively by multiple disci-
plines at the Faculty. One aim of this design is to help
the students achieve a comprehensive understanding of

Table 2. Structure of the Reformed Bachelor’s Degree
(180 ECTSa)

Strand ECTS

1 Scientific thinking and professional
development

40

Introduction to university studies
in pharmacy

4

Practical training period 30
Bachelor thesis and maturity test 6

2 From molecule to drug preparation 56
Mathematics 3
Statistics 2
Basics of chemistry 3
Organic chemistry 3
Pharmaceutical chemistry, lectures,

and laboratory classes
12

Pharmaceutical technology, lectures,
and laboratory classes

16

Pharmaceutical microbiology, lectures,
and laboratory classes

5

Biopharmaceutics and pharmacokinetics 6
Pharmacognosy, lectures, and laboratory

classes
6

3 Patient and medication therapy 40
Basics of biosciences in pharmacy 4
Human biology and health 9
Systematic pharmacology 12
Pharmacotherapy 6
Patient education and counselling 3
Phytotherapy 2
Toxicology 3
Biopharmaceutics and pharmacokinetics 1

4 Medicines and society 12
Pharmaceutical legislation 3
Pharmacy management 4
Medicines in healthcare 5

5 Interaction and communication 14
Information and communication technology 3
Foreign language 5
Communication skills 1
Second national language (Swedish/Finnish) 5

6 Optional studies 18
Minimum 3 ECTS units from other faculties

a ECTS 5 European Credit Transfer and Accumulation System
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the pharmacy profession and pharmaceutical research
disciplines. Diminishing a fragmented study structure is
an additional aim, which was an earlier problem25 that
hindered learning, as well as progress towards practicing
pharmacy and in research.7,26

To improve the integration of theory and practice, the
6-month experiential training was divided into two 3-
month periods, one at the end of the second year and
one at the middle of the third year. During both training
periods, students were instructed to translate theory into
practice and reflect what they learned through assess-
ments in a training manual, which was an integral part
of the training. Following both training periods, each stu-
dent’s training manual was assessed and discussed by the
training coordinator of the Faculty. Because previous re-
search indicated that practical training lacked structure
and clear objectives, uniform, high-quality training was
emphasized. In the middle and at the end of both training
periods, students and preceptors were instructed to dis-
cuss the student’s performance, learning, and develop-
ment, and to set goals for learning during forthcoming
theoretical studies and future practice.20,21 Practical ex-
perience should be integrated with theory to foster the
development of expertise.8,21,27,28

The structure of the master’s degree is presented in
Table 3. A strand entitled ‘‘Drug Development Process’’
(20 ETCS units) was developed and taught collabora-
tively by all divisions during the fourth year. This strand
provides a comprehensive, logical overview of drug de-
velopment, from drug discovery and drug formulation, to
pharmacovigilance. Another large strand, ‘‘Economics
and Leadership,’’ was developed to introduce these im-
portant aspects to every masters-level student, regardless
of the discipline.6

Fostering Deep-Level Learning
Developing self-discipline is crucial in academics.19,30

Thus, an introductory course was developed to familiarize
students with the pharmacy profession, orient them to
active learning in higher education, and assist them in
progressing in their studies. During the first semester, 5
tutorial sessions were held for groups of 10-12 first-year
students, each group having 1 teacher and 1 second-year
student as tutors. The themes of the tutorials were: (1)
motives, goals, and expectations for studying, (2) group
work and group dynamics, (3) studying and establishing
a personal study plan, (4) introduction to employment
opportunities in pharmacy, and (5) ethics in higher edu-
cation and research, and introduction to scientific writing.
Students were encouraged to adopt the philosophy of ac-
tive learning, to consciously develop skills in scientific,
critical thinking, to assess their own development, and to

set goals for learning. To familiarize the students with the
pharmacy profession, they interviewed pharmacists in
working environments and reported key findings in tuto-
rial sessions, where requirements of professional practice
and the need for lifelong learning were discussed.

The faculty’s study guide and Web site present the
goals of the course, core content, and method of assess-
ment, which facilitates the students’ orientation to and
requirements of each course.31,4 Teachers also are en-
couraged to evaluate and develop their teaching practices
towards constructive alignment.4 In constructive align-
ment it is important that goals, teaching methods, and
assessment blend together, encouraging the same type
of learning. Evaluation matrices for bachelor’s and mas-
ter’s theses were constructed to harmonize evaluation
practices and to assist the students in understanding the
requirements of the BSc and MSc theses. Students’
awareness of the assessment criteria facilitates helps
them set goals for learning, which enhances deep-level
learning.32,33

Self-reflection, personal study plans, and learning
portfolios enhance deep-level learning,34-36 therefore per-
sonal study plans were incorporated into the bachelor’s and
master’s degrees. Personal study plans assisted the stu-
dents in planning their studies, supported their learning
abilities, and prevented unnecessary delays in graduation.

Table 3. Structure of the Reformed Master’s Degree
(120 ECTSa)

ECTS

General studies 34
Basics of analytics 4
Drug development process 20

Drug discovery and development 4
Non-clinical research 6
Drug formulation 4
Clinical phases and introduction to biostatistics 2
From development to drug use 4

Personal study plan 1
Economics and leadership 9

Optional studies 16
Advanced studies 70

Studies on one of the following subjects: 30
Biopharmaceutics

Pharmacognosy

Pharmaceutical Chemistry

Pharmaceutical Technology

Pharmacology

Social Pharmacy

Master’s thesis in the chosen subject 40
a ECTS 5 European Credit Transfer and Accumulation System
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The plan was designed to serve as a learning portfolio to
enhance self-reflection skills required for lifelong learning.
Students completed their personal study plans during the
first semester each year and updated them annually.
Teachers provided feedback on the study plans annually
through lectures and tutoring, and the students discussed
their plans in peer groups.

Students were encouraged to develop their learning
skills and assess their motives, goals, and expectations for
studying. Pharmacy students received feedback and ad-
vice on improving their learning skills through continuous
assessment of their approaches to, and experiences from,
teaching and learning.36 Upon completion of bachelor
studies, students evaluated their development and set
goals for continued professional development.

Progress and results of the curriculum reform were
evaluated systematically. A standardized course evalua-
tion form was used, allowing teachers to evaluate student
feedback, inform students about the essential viewpoints,
and provide information about the intended changes to the
curriculum. Individual strands, the entire curriculum, and
general teaching practices were evaluated by using the
ETLQ, which is included in students’ personal study
plan.37 Students received feedback on learning strategies
from the questionnaire and use this to improve their study
skills.

Information collected was discussed and evaluated
first in the Studies Committee, during the biannual feed-
back sessions for teachers and students, and also during
the faculty’s staff development sessions. The integration
of theory and practice, precepting systems, and feedback
from pharmacies during and after the 3-month experien-
tial periods were also evaluated systematically, and dis-
cussed during the annual continuing education day for
practice preceptors.

DISCUSSION
Three years after the introduction of the reformed

curriculum, the results of the reform are being evaluated.
Ongoing assessments of teaching and learning will reveal
how the education at the faculty level has developed since
the reform. The implications of the modifications in the
practical training also will be studied. These assessment
procedures are an integral part of the faculty’s quality
assurance program.

The Faculty of Pharmacy at the University of Helsinki
is committed to the continuous, comprehensive, and sys-
tematic development of pharmacy education and the
pharmacy profession. The University’s Program for
the Development of Teaching and Studies urges that an
academic degree of high quality shall aim at profound,
research-based competence and expertise consisting of 5

main elements38 (Figure 1). Although the curriculum re-
form at the faculty of pharmacy has touched on many of
these elements, further development needs also have been
identified. Based on scientific evidence and the strategic
direction of the university, the faculty’s implementation
strategy for teaching in 2007-2009 promotes 5 priority
areas: constructive alignment, the development of exper-
tise, research-based teaching, international visibility and
cooperation, and student participation in the faculty’s ac-
tivities, teaching, and learning.

To reinforce a seamless implementation of the strand
model, procedures to foster cooperation among teachers,
increased student participation in education design, and
appropriate pedagogic education for the teachers are be-
ing developed. Teachers and students are encouraged to
share experiences and good practices through regular
meetings and feedback sessions. An interview study
revealed that teachers at the faculty are motivated to de-
velop their teaching and assessment practices, but require
further assistance.39 Shifting the behavior of the teachers
towards a student-centered approach remains challeng-
ing. Since teachers’ approaches to, and conceptions of,
teaching affect students’ approaches to learning,2,40,41

pedagogic training of teachers and improved teaching
practices are currently being emphasized.

In May 2007, the University of Helsinki awarded the
Faculty of Pharmacy with a grant and the status of High-
Quality Educational Unit for its ongoing efforts to im-
prove pharmacy education. In November 2008 the Faculty
of Pharmacy received the status of National Center of
Excellence in Teaching. The awards encourage the fac-
ulty to develop further pharmacy education based on sci-
entific evidence from Finland and elsewhere.

Figure 1. The components of an academic degree of high
quality according to the University of Helsinki, 2006.
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SUMMARY
The curriculum reform process was seen as an oppor-

tunity to develop not only the content of the degrees but also
to improve the quality of learning, and further, to improve
the integration of theory and practice. In order to be suc-
cessful active involvement by teachers, students, and stake-
holders was needed, which is why discussion forums were
held. The different courses in the curriculum were orga-
nized into broader entities, which we called strands, and the
reason for this was that the student would get a better over-
view of the content. A successful curriculum reform and the
enthusiasm among faculty members have formed an excel-
lent basis for further development work.
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10. Tynjälä P. Writing as a tool for constructive learning: Students’
learning experiences during an experiment. Higher Educ. 1998;
36(2):209-230.
11. Ministry of Education Report of the committee for the
development of university degree structure [in Finnish]. Ministry of
Education 2002. http://www.minedu.fi/OPM/Julkaisut/2002/
yliopistojen_kaksiportaisen_tutkintorakenteen_toimeenpano,
Accessed November 23, 2009.
12. Lindblom-Ylänne S, Hämäläinen K. The Bologna Declaration
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Appendix 1. Goals of the Bachelor and Master of Science in Pharmacy degrees set by the teaching units (University of Helsinki,
University of Kuopio and Åbo Akademi).

In addition to the minimum requirements specified in Directive 2005/36/EC of the European Union and of the Council for pharma-
ceutical education, students pursuing the bachelor of science in pharmacy degree must obtain theoretical and practical
competencies for:

d acting in pharmaceutical positions in all sectors of healthcare;
d understanding the characteristics of drugs and excipients;
d the preparation and quality control of medicines;
d patient counseling in the use of prescription and self-care medications, the assessment of symptoms and referral to medical

care;
d the recognition, assessment, and follow-up of problems in medical treatment and health promotion;
d scholarly thinking and independent, critical decision-making
d maintaining and upgrading professional competence, pursuing specialist studies and studies leading to the Master’s

degree.

Pharmaceutical education is based on scientific research and professional practices in the field. The education must provide adequate
communication, language, and cooperation skills, and lay a foundation for professional ethics.

In addition to the requirements set for the degree of bachelor of science in pharmacy, students pursuing the master of science in
pharmacy degree must obtain theoretical and practical competencies for:

d scientific and professional postgraduate training;
d research and development of drug molecules and pharmaceuticals, as well as research on rational and cost effective use of

medicines;
d superior, expert, consultation and development in the pharmaceutical sector of healthcare.

Pharmaceutical education is based on scientific research and professional practices in the field. The education must provide adequate
communication, language, co-operation and leadership skills and furnish expertise in economics and administration.
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