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Introduction

The course alignment is important to establish the desired outcomes of
teaching and learning in terms of contents as well students’ understand-
ing (Biggs & Tang, 2003). Therefore, any gaps and misalignments in a
curriculum should be identified. A means to identify the gaps or misalign-
ment in teaching, learning, and evaluation is to delineate the congruence of
their purposes, processes and content. Hounsell and Hounsell (2007) recog-
nized six dimensions of congruence within teaching-learning environments
in higher education: (i) congruence of course organization and manage-
ment, (ii) congruence of teaching-learning activities, (iii) congruence of
learning support, (iv) congruence of assessment and feedback, (v) congru-
ence with students’ background and aspirations and (vi) congruence of cur-
riculum, aims, scope and structure (Hounsell & Hounsell, 2007). Herein,
the restructuring of alignment and congruence of Drug Delivery course is
discussed in the context of students’ background knowledge and assess-
ment and feedback.

The Drug Delivery course offered to PhD students at the Department
of Pharmacy is a popular course that receive good evaluations year to year.
This course is available to all PhD students as well as non-PhD students
from industry. Every year, the course also attracts students from universities
outside Denmark and their background knowledge and skills vary widely.
Although prior knowledge of pharmaceutical sciences is not a requirement
for joining this course but a knowledge of basic drug delivery concepts is
advantageous to complete the course. The perceived main challenge of this
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course was that some students have pre-existing knowledge and skills in
drug delivery while others have no prior knowledge and experience in drug
delivery. To overcome this challenge, I developed tutorials on relevant con-
cepts in drug delivery and evaluated students’ learning of these concepts.
In previous course evaluations, some students also asked for better expla-
nation of written assignments and their evaluation. Thus, I introduced peer
evaluation and feedback to support student learning. The overall aim of the
project was to align congruence with students’ background knowledge and
assessment and feedback to teaching and learning activities.

Methods

The course

The Drug Delivery (PhD courses KU.dk, 2013) is a 4.2 ECTS course run
in Block 4 (one week in May) for PhD students who have completed un-
dergraduate courses in pharmaceutics, chemistry or biology. The course
is relevant for PhD students from the Graduate school of Pharmaceutical
Sciences (Drug Research Academy) and all other graduate programmes at
University of Copenhagen.

The course is an intense one-week course with lectures (25 hrs), group
work (6 hrs) and exercises (group presentation) (2.5 hrs) followed by four
weeks to write a report on a selected scientific paper discussing various drug
delivery concepts learnt during the course. The lectures include theoretical
concepts in drug delivery but are primarily based on examples from scien-
tific literature and pharmaceutical industry. Course is usually in-person but
was transformed into an online format over Zoom for the past two years
(2020-21) due to COVID-19. The assessment of the course is based on the
evaluation of the written report assessed with passed/not passed. The stu-
dents additionally get feedback on their written reports to improve upon if
not passed in their first attempt or in general to reflect upon the strength and
weaknesses of the report.

The Intended learning outcomes (ILOs) for the course are:

1. To give participants an in-depth overview of important fundamental
principles for drug delivery.

2. To present methodologies for optimizing delivery of different drug
classes ranging from small molecules to complex biopharmaceuticals
(peptides, proteins, nucleic acids and vaccines).



17 Restructuring the PhD course... 217

The students

Thirty PhD students participated in the course held online from May 17-21,
2021. The class consisted of PhD students with a very diverse educational
background (Figure 1A), counting students from universities in Denmark
and outside Denmark. All students were enrolled in a PhD program at uni-
versity except one participant that was employed in a biotech company in
Denmark. The PhD students were involved in diverse research areas in-
cluding pharmaceutical sciences, pharmacology, biotechnology, immunol-
ogy, chemistry, biomedical science, neuropharmacology, nanotechnology,
material science, and clinical medicine (Figure 1B).

Student-centered exercises

Two interventions were tested during the course this year following dis-
cussion with a course co-organizer, who supported the idea of these new
exercises.
1. Congruence with students’ background knowledge

To align the student background knowledge in Pharmacy/Pharmaceutical
Sciences with the ILOs, a list of important ‘keywords or key concepts’ in
drug delivery were provided to the students (Appendix A). These keywords
were uploaded in Absalon about 2 weeks before the start of the course.
These keywords were available to students to work through in their own
time before the start of the course. To verify, if the students have under-
stood the basic terms or concepts in drug delivery, a self-evaluation quiz
was prepared and launched on Absalon (Appendix B). This self-evaluation
quiz consisted of 20 multiple-choice questions with one or two correct an-
swers. Students’ have to complete the self-evaluation quiz before the first
day of the course. These keywords or concepts were reiterated during the
first day of the course.

Aim: The overall aim of this intervention was to align students’ back-
ground knowledge w.r.t. the keywords or drug delivery concepts used dur-
ing the course or introduced by the teachers. Students’ should familiarize
themselves with these key concepts and evaluate their learning through a
quiz. This tutorial could also be used as a reference during the course.
2. Congruence of learning support

To support student learning in the form of access to guidance and feed-
back, peer evaluation and feedback for the written essay was included in the
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Figure 1. (A) Students’ educational background i.e. field of their Master
education and (B) current research area of their PhD program.

course. This exercise was briefly introduced on day 1 of the course and de-
scribed in detail during the middle of the course. Following last day of the
course, peer feedback (Peergrade) was launched in Absalon and students’
were allowed around 2 weeks’ time for the evaluation and feedback after
the submission deadline for the written essay. Each student had to evalu-
ate one peer essay. Criteria for feedback was also provided to the students
(Appendix C), which was used by students and teachers for the feedback
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on the written essay. These criteria also served as a guide for students when
writing their essay.

Aim: The aim of this intervention was to align students’ learning through
a better explanation of written assignment and its assessment. Criteria laid
for the peer evaluation and feedback could inform students’ own writing.

Evaluation of the new format

Evaluation of the new format of student exercises was based on (i) oral
evaluation in plenum, (ii) an anonymous questionnaire sent to all partici-
pants on Absalon after the final day of the course, and (iii) an anonymous
survey (Google Forms) circulated after the end of the peer evaluation and
feedback. Questionnaire in Absalon included an overall evaluation of the
course as well as focused on the new format of exercises.

Results

All course participants took active part in the plenum evaluation of the
course and 29 of the 30 course participants answered the online question-
naire (Absalon) after the course. After the peer feedback, 18 of the 30
course participants answered end of the peer feedback survey on Google
Forms. The outcome from the questionnaire and survey is presented below
for the two student-centered exercises.

Students find drug delivery keywords and self-evaluation quiz
relevant

To align student background knowledge with the ILOs in the Drug Deliv-
ery course, important drug delivery concepts and keywords were provided
before the start of the course, which was followed by a quiz for students to
self-evaluate their understanding of keywords.

Twenty-five of the 30 course participants attempted the self-evaluation
quiz on Absalon (Figure 2). The average score of course participants in the
quiz was 84%.
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Figure 2. Summary of self-evaluation quiz.

Of the 29 students answering the online questionnaire on Absalon, 93%
agree that the drug delivery keywords and the self-evaluation quiz were
relevant and this student-centered exercise worked well (Figure 3). Addi-
tional information in the form of written feedback from students was also
obtained. When analyzing the comments, it becomes apparent that over-
all, the students’ positively perceive the introduction of keywords and self-
evaluation quiz. One student elaborated this by saying ‘S1: The drug de-
livery keyword document is awesome! Such a good intro to the course.’
While another student said ‘S2: The keywords were generally really good,
but there could have been a greater focus on the terminology on the first
day.’ There were no comments in the students’ course evaluation that re-
flected either non-familiarity with the drug delivery concepts or keywords
used during the course or about a better introduction to the drug delivery
concepts.

Figure 2. Evaluation of keywords and self-evaluation quiz.

Majority of students find peer feedback to be useful

To support student learning, a peer evaluation and feedback was included
and the criteria for peer feedback was also provided to the course partici-
pants. Eighteen of the 30 students answered the online survey via Google
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Forms (Figure 4). Fifteen students (83.3%) find the peer feedback exercise
either extremely useful or very useful while two students (11.2%) find it
not that useful. When analyzing the aspects of the peer feedback that the
students perceived as working well, positive words such as ‘good’, ‘use-
ful’, ‘helpful’, ‘constructive’ appear frequently (Appendix D). On analyz-
ing the comments in more detail, it becomes apparent that overall, students’
perceptions of this activity were positive with students seeing this exercise
aligned with the teaching-learning activities. However, few students did not
identify peer evaluation useful but reported it a time consuming exercise.

Figure 4. Evaluation of the peer feedback received.

Discussion

Students enter the university with diverse skills and prior knowledge. This
diversity causes heterogeneity that poses challenges for university educa-
tion, as differences in prior knowledge have been shown to significantly
influence the quality of learning and student achievement (Dochy, 1996).
In order to achieve aligned teaching, there must be a maximum consistency
throughout the system (Hounsell & Hounsell, 2007). The current Drug De-
livery course uses appropriate teaching methods (e.g. lectures, group work,
and exercises) that overall enable the ILOs to be met. Consequently, the
course receives good evaluations year to year (Appendix E). However, the
course has some congruence challenges that relate specifically to students’
background knowledge on basic concepts in drug delivery. Given that di-
versity, the extent of congruence with students’ background knowledge in
this course was a dimension, which merited attention. Herein, I attempted
to address this issue for a better course alignment and congruence.
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Various strategies could be adopted to abridge knowledge gap and en-
gaging with students’ diverse needs and interests such as tutorial systems
or group-based practical activities, self-test question banks and supplemen-
tary teaching-learning resources, as well as an approachable and supportive
teaching staff (Hounsell et al., 2006). Herein, I adopted tutorial system and
self-test question bank approach. While supplementary teaching-learning
resources in the form of review articles covering important keywords used
in the course are available to students on Absalon, however, one of the com-
mon feedback from students year to year was the non-familiarity and a bet-
ter introduction to drug delivery concepts. Both tutorials and self-evaluation
quiz were launched before the start of the course with the objective to famil-
iarize students with non-pharmaceutical background to the most relevant
concepts and keywords in drug delivery. As course organizer, I was aware
of the challenges posed by these more diverse student intakes, but was also
mindful of the practical constraints on the extent to which the students’
needs could be appropriately met during the course duration. Overall, tu-
torials and self-evaluation quiz worked well and recognized as useful by
students.

Peer evaluation and feedback provides a structured learning process for
students to critique and provide feedback to each other on their work. It
is supported by the conception that students’ interaction can lead to en-
hanced understandings and improved learning experiences (Falchikov &
Goldfinch, 2000; Moore & Teather, 2013). It enables students to take an
active role in the management of their own learning based on the feedback
(Carless et al., 2011). In this project, peer evaluation and feedback worked
well as majority of students gave and receive useful feedback from their
peers. However, few students did not find this exercise useful but rather
time consuming and few others were unable to critically evaluate the writ-
ten reports. These issues could be due to a lack of clarity regarding the feed-
back criteria, mid-course description of peer feedback, non-familiarity with
feedback process, lack of anonymity, or cultural differences. It is important
to provide training activities to teach novice students how to assess their
peers’ work and provide constructive feedback (Sluijsmans et al., 2002).
Similarly, peer evaluation activities should be aligned with core learning
goals so that it is clear to students how the activities benefit their learn-
ing and are not perceived as an add-on assignment with little value (Moore
& Teather, 2013). The student-assisted course design approach (Birgbauer,
2016) as adopted in this project warrants continuous tracking of student
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learning and collection of evaluation data on students’ competencies and
learning outcomes.

Conclusions and future perspectives

The Drug Delivery course has some congruence issues most notably the
students’ background knowledge. Although the course is consistently pos-
itively evaluated and recommended by students, the decision to implement
new student-centered exercises in the form of tutorials was based on the
students’ course evaluations from previous years. A new exercise in the
form of peer evaluation and feedback was also tested. The ultimate goal is
to offer students a coherent, connected and integrated learning experience
irrespective of their prior knowledge. The students responded positively to
the new format of course and appreciated tutorials in the form of keywords,
and peer evaluation and feedback.

While majority of the students reported the peer evaluation and feed-
back to be useful, a few students did not see any additional benefit of peer
feedback or identified it as a time consuming exercise. In the future, there-
fore, peer feedback exercise could be introduced along with the description
of written examination in Absalon before the start of the course. This would
ensure that students know what to expect from the overall course assess-
ment. Most of the students gave constructive peer feedback based on the
prescribed criteria. However, some students were unable to critically evalu-
ate the written reports of their peers, which could be due to a lack of clarity
regarding the feedback criteria, lack of anonymity, or cultural differences.
Thus, in future, it could be useful to consider these aspects. Overall, the
new format of teaching material and exercises tested in this project was a
success and an improvement over the existing format, which offers promise
to continually develop this course for a better alignment and congruence.
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A Keywords and drug delivery concepts
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B Self-evaluation quiz
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C

Description of written examination and criteria for peer evaluation
and feedback
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D

Anonymous end of peer evaluation and feedback survey using Google
Forms
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E Anonymous end of PhD course evaluation 2021




