
Contents lists available at ScienceDirect

Currents in Pharmacy Teaching and Learning

journal homepage: www.elsevier.com/locate/cptl

Research Paper

Exploring an integrated curriculum in pharmacy: Students'
perspectives on the experienced curriculum and pedagogies
supporting integrative learning
Andrew Mawdsleya,⁎, Sarah Willisb
aDivision of Pharmacy and Optometry, School of Health Science, Faculty of Biology, Medicine and Health, Room 1.135, Stopford Building, The
University of Manchester, Oxford Road, M13 9PL, UK
bDivision of Pharmacy and Optometry, School of Health Science, Faculty of Biology, Medicine and Health, Room 1.29, Stopford Building, The
University of Manchester, Oxford Road, M13 9PL, UK

A R T I C L E I N F O

Keywords:
Integrated curriculum
Integrated assessment
Pharmacy curricula
Pharmacy education

A B S T R A C T

Introduction: Pharmacy educators are designing integrated curricula to implement teaching that
supports integrative learning. How students experience an integrated curriculum, and the extent
a curriculum supports the development of integrative learners, has not been well explored. This
study investigates students' experiences and meanings of an integrated Master of Pharmacy
(MPharm) curriculum.
Methods: Focus groups were conducted with students from the MPharm program at a single study
site. The research explored the following questions: what pedagogic strategies do students re-
cognize as examples of integration and how does an integrated curriculum shape learning?
Results: Fifty-one participants took part over eight focus groups. Meta-themes identified mirrored
the research questions. Findings suggest that integrative learning is experienced when teaching is
purposively designed to be horizontally integrated between disciplines, when integration is made
explicit, and when content is applied to pharmacy practice. Integrated assessments were con-
sidered to be cognitively difficult.
Conclusion: Learners perceive horizontal integration as useful for promoting context and un-
derstanding how to apply science to practice. However, findings suggest the need for assessments
to be better aligned with teaching to support the development of higher-order thinking skills.

Introduction

An integrated curriculum is one designed to provide learners with opportunities to create connections between knowledge, and to
respond to problems by combining knowledge and skills from different disciplines to facilitate higher-order integrative learning.1,2

However, while an espoused curriculum may have been designed to be integrated by its planners, recent research suggests that
educators experience difficulty enacting pedagogic strategies that have the potential to produce the intended outcomes for learners
consistently within a curriculum,3 and that a lack of deep or mutual understanding of integration between planners' espoused
curriculum and educators' enactment of a curriculum results in students experiencing a curriculum that fails to deliver its pedagogic
potential.3–5

Such a disconnect between espoused curriculum intentions and the curriculum enacted by educators suggests a possible difference
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between the ways in which integration is conceptualized by curriculum designers and how it is operationalized by those involved in
delivery. As a result, students may experience multiple, ambiguous and even contradictory conceptualizations of integration within a
curriculum, with conceptualized as a framework for curriculum design, a method for teaching content, and as a method of synthesis
of knowledge in the minds of learners.6 For example, integration within a curriculum may be conceptualized as occurring at different
levels, ranging from isolation of disciplines to synthesis of knowledge at a trans-disciplinary level. Integration may also be con-
ceptualized in structural terms, where components within a curriculum are arranged horizontally and/or vertically,7 with horizontal
integration involving the delivery of teaching across different subjects at the same level9 and vertical integration involving pro-
gressive teaching across successive levels.4,8 Both dimensions can further be combined in an integrated spiral curriculum,9 where
topics are revisited with increasing complexity at different levels of a curriculum.2 Finally, integration may be conceptualized as a set
of metacognitive processes taking place within a learner, as knowledge from different sources is connected and interrelated and
transferred to new, complex situations where it is applied in practice.10

Although integration is required internationally11–13 for pharmacy curricula accreditation, evidence of curricula producing
substantive improvements in outcomes or benefits to patients from receiving care delivered by graduates from clinically integrated
curricula is limited.14 Studies from medical education have found that integration improves students' retention of core scientific
concepts15 and ability to apply these concepts to real-life clinical environments,16 yet a narrative review of the literature found that
studies tended to report on course/component level evaluation of attitudes to, or satisfaction with, teaching methods or techniques,
rather than curriculum/program level findings where change is measured against comparators or control groups.2,5,6,15–17

An important question to address remains whether students learn better from a discipline-based curriculum or an integrated
curriculum and why this might be the case.10 But difficulty in identifying appropriate methodologies for investigating the ‘cognitive
act’6 of integrative learning within a learner persists and is challenged by the existence of other factors that could contribute to
students' learning. These include students' supplementary independent studies and clinical work experiences outside of the formal
curriculum. Nevertheless, understanding how integration takes place can be uncovered indirectly via investigation of students' views
on how the experienced curriculum has facilitated the development of their core pharmacy understanding and problem solving
capabilities,18 as well as in their views of the contribution of an integrated pharmacy curriculum to their perceived level of pre-
paredness for pharmacy practice.19 Such approaches provide insight into teaching, learning and assessment that can be useful for
identifying barriers to curriculum integration and for designing a curriculum where students' expectations for their learning are
aligned with and relevant to pharmacy practice. Moreover, through exploring students' perceptions of curriculum integration it may
also be possible to identify the ways that integration supports learning cognitively and provides an important research question that
this study sets out to address.

Methods

Study design

A qualitative approach, using focus groups as the method for data collection, was adopted. Students across all four years of an
undergraduate Master of Pharmacy program were eligible to take part in the study; each focus group consisted of students from the
same year cohort. During the focus groups, participants discussed their experiences of integration in the undergraduate curriculum
and how the curriculum had promoted integrative learning to explore the following research questions:

1. What pedagogic strategies do students recognize as examples of integration in their program? This question addresses the ex-
perienced curriculum, and allowed the research to uncover differences between students' experiences and the espoused, intended,
designed, and planned curriculum.

2. How does an integrated curriculum shape learning? This question considers the extent to which the experienced curriculum
promotes and facilitates integrative learning.

Data collected during the focus groups were analysed thematically. Similarities, differences and descriptions related to the de-
velopment of integrative learning were compared between and across students from different years. As the study was considered part
of normal academic activity it did not require university ethical approval; nevertheless, the authors were mindful of ethical issues and
risks and ensured that the study was conducted to the highest ethical standards.

Setting

At the site where the study was conducted, the undergraduate pharmacy curriculum has been designed around a core of work
placements and professional practice learning (called “Integrated Professional Practice”, IPP – see Fig. 1). IPP learning takes place in
one of the main sectors of pharmacy practice (community and hospital pharmacy), with additional placements in industry and
primary care. Each placement has a set of intended learning outcomes, explicitly aligned with learning in other strands of the
curriculum, and involves facilitated bedside teaching, patient interaction, and enquiry-based learning through the use of a placement
workbook with tasks and activities. Assessment in the IPP strand is consolidated patient case reports and reflective accounts [written
reports, Fig. 1]. Five satellite strands, or units of learning, are organised around this IPP core (see Fig. 1)1: the medicine strand (where
learning related to pharmaceutical sciences occurs, such as pharmacokinetics, medicinal chemistry, pharmaceutics, biochemistry)2;
the patient strand (where learning related to clinical pharmacy occurs, such as pharmacology, physiology, therapeutics)3; the
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pharmacist strand (which incorporates pharmacy practice learning about law, dispensing, communication, policy and governance,
professional teaching)4; the public strand (public health pharmacy related to microbiology, infection); and4 the integrated research
skills strand (where research methods, and the final year dissertation occur to support scholarship learning). Strands are integrated
horizontally within each year of the MPharm program, and vertically between the four years, with the exception of the public strand
that is integrated in years one and two but then replaced with integrated learning about research in years three and four (Fig. 2).
Multiple methods for assessing strand intended learning outcomes (ILOs) are used to determine the extent of student learning and

vary according to year of study. In years one and two, assessment methods include summative practical exams and coursework, a
consolidated examination consisting of multiple-choice questions (MCQ) testing ILOs from each strand where section A of the exam
contains MCQs related to the medicine strand, section B the patient strand, and so on, with each strand equally weighted, and an
integrated examination consisting of case-based integrated questions that draw on ILOs from across each strand of the academic year.
For example, a question in the integrated exam may assess the use of nitrates in angina that requires a student to demonstrate
integrative learning of pharmaceutics and packaging design, pharmacology, clinical application in disease management and cardi-
ovascular public health. Assessment methods for years three and four include practical exams and coursework, with integrated and
consolidated assessment of multiple curriculum strands replaced with single strand examinations (see Table 1).

Recruitment

All students registered in the MPharm program (n=600) were invited to take part in the study via an email sent to their entire
cohort. A participant information sheet providing further details of the purpose of the study and what participation involved was
attached to the invitation. Students responding to the email were then given the opportunity to consider whether they would like to
take part; those who did were asked to complete a consent form prior to participating in a focus group.

Data collection

At the start of each focus group, discussion was instigated through two orientation tasks that participants completed. To help
complete these tasks, the focus group facilitator provided a definition of integration as “integration is when connections are made
across different modules or subject areas of the pharmacy course” and then asked participants to write down examples of integration
based on their experiences of the curriculum on sticky notes; the group then discussed these examples. Following this, in the second
task, participants grouped the sticky notes on flip chart paper into different teaching and learning methods, or pedagogic strategies,
that they recognised as promoting integration and discussed how the sticky notes were examples of integration. Probes were used
during each task to elaborate on examples given of integration in their program to generate data in particular related to the ex-
perienced curriculum.
Having generated examples of integration during these initial orientation tasks, discussion of how these experiences of integration

supported students' learning took place. This allowed participants to explore in more depth both the experienced curriculum and how

Integrated 
Professional 
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framework]

The Medicine 
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(years 1 and 2) 

[unit strand]

Integrated 
Research Skills 
(years 3 and 4) 

[unit strand]

Fig. 1. Curriculum design.
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integration shaped their learning, the two research questions posed by this study.20,21

The focus groups were facilitated by a trained undergraduate pharmacy student and supported by another student taking notes
related to non-verbal communication. While using a facilitator and note taker who shared characteristics with the groups (i.e. they
were all undergraduate pharmacy students) contributed ‘social glue’ to the focus groups and allowed for a shared understanding of
the research questions being investigated to develop, helping to produce common ground and adding depth to the discussions, it is
possible that this introduced some bias and a lack of probing should assumptions have been made about the topic under in-
vestigation.22,23 Focus groups were audio recorded with participants' consent, and recordings transcribed verbatim.

Data analysis

Data were analyzed using thematic analysis, an iterative approach that involves several recursive steps.24 To increase internal
validity, the authors (n=2) independently coded the transcripts. They first read the transcripts to familiarize themselves with the
data prior to coding. Following this, the data from each focus group were mapped and interpreted, with initial codes identified as
occurring patterns and potential interesting points and aspects found in the data; these initial codes were in part also derived from the
focus group tasks and questions. Initial coding was conducted for each focus group, and then at a cohort level (between year-specific
focus groups), so that the different cohorts could be analysed as distinct datasets. Coding across cohorts subsequently allowed for
comparison across the complete set of data collected. The coded data were then analysed and grouped to develop emergent themes
that were further analysed in a second round of coding. Using a refinement process, themes were merged, separated or rejected, to
determine the final main themes, with the authors meeting to agree on the themes identified. Finally, these themes were evaluated in
terms of the accuracy in capturing the data collected.
Data analysis was guided by the two research questions investigated by this study; however, while categorizing data as pedagogic

strategies within the curriculum experienced as integration or as how pedagogic strategies shape learning, we were mindful to remain
faithful to the views expressed by participants and the complexity of their experiences of integration.

Results

Two focus groups were conducted with students from each year of the four-year undergraduate (MPharm) program. Across eight
focus groups, 51 participants (7.5%) took part (see Table 2), with discussions lasting between 60 and 90min.
The analyses presented in this paper are based on coding of data related to themes shown in Table 3. Findings are supported by

illustrative quotes, with participants identified using an individual code number (Year 1, Focus Group 1, Participant 1 is identified as
Y1G1P1 and so forth).

Experienced curriculum – pedagogic strategies recognised as examples of integration

Within all focus groups, students were able to provide examples of their experiences of integration in the program. These ex-
amples suggest that for participants, meaningful integration was associated with instances of horizontal integration, and that practice
placements in particular were experienced as valuable cognitive opportunities that allowed knowledge to be applied to pharmacy
practice.
Learners found that linking taught material with activities, such as placement visits, consolidated their learning and that this

aided application of knowledge. Where content was not perceived as having a direct and immediate link to another part of the
curriculum, or to practice, integration was viewed as less important for learning.

Table 1
Assessment strategy.

Year 1 Year 2 Year 3 Year 4

Coursework ✔ ✔ ✔ ✔
Practical exams – OSCEs, skills assessments ✔ ✔ ✔ ✔
Integrated exams – all strands ✔ ✔
Consolidated exams – all strands ✔ ✔
Single strand exams ✔ ✔

OSCE=objective structured clinical examination.

Table 2
Focus group details.

Year 1 Year 2 Year 3 Year 4

Focus Group 1 6 5 5 7
Focus Group 2 7 8 6 7
Total 13 13 11 14

A. Mawdsley and S. Willis Currents in Pharmacy Teaching and Learning 11 (2019) 450–460

454



• “The hospital placements were a good way of integrating what we learn in lectures and applying it into practice…combining
communication skills with clinical knowledge and talking to the patient face to face was a good way of integrating.” (Y4G1P5)
• “There was an [industry] visit day which I went on, which was really good because, although we got to see part of the drug
development process, you need basic clinical knowledge to start with. A lot of the synthetic chemists were there, that's all they
kind of had, they didn't have much experience or much knowledge of the patient, which is where The Pharmacist knowledge came
in because, through The Pharmacist unit (strand) and communication skills, we got to see that it's brilliant if you've got a powder
but it's useless unless you can turn it into something useful, which is acceptable what's the point?” (Y2G2P3)

For participants, patient contact and clinical experience were valued, although participants felt the curriculum lacked sufficient
opportunities for this compared to other healthcare disciplines.

• P1: “We have separate modules that we constantly learn in and then the placements; it forces you to bring it together because you
have to apply it to an individual.”
• P3: “It's quite nice to be able to do it yourself, isn't it? Like to be able to bring it together yourself and to see the drugs and
remember. I feel like it's quite difficult just to learn drugs when they're just being fired at you in a lecture, but when you're on
placement, then you're looking at their drug kardex [prescription and administration chart] and you're looking and seeing the
doses, how they're going up and down, it really makes it easier to remember all you lecture content.” (Y2G1)
• “Because you don't really put everything together like when you're sat in a Public (strand) lecture, you think, “Oh, we're learning
about this,” and then when you go to Patient (strand), you learn about, like, something around the same topic, but then you don't
put the two together until…you're on placement you can actually put everything together.” (Y2G2P2)

The role of placements in supporting learning about practice while integrating different knowledge was raised consistently during
the focus group discussions, with participants drawing on both positive and negative experiences of how clinical placements worked
to do this. In the second year, placements are designed to explicitly integrate with lectures25 (i.e. they are temporally coordinated
with lectures) so that the curriculum itself is structured to promote integrative learning. However, in subsequent years of the MPharm
curriculum, students viewed this structure as missing and as a result described the curriculum as “badly organised”, suggesting
students struggle with trans-disciplinary integration when the scaffolding is removed, and find it difficult to independently integrate
new knowledge into their learning scheme when the curriculum is not structured to temporally coordinate content.

• P3: “In second year, it was more specific around actual conditions, so we covered something like COPD or asthma in patients and
then afterwards we'd have a placement to see a patient with COPD. But now in third year, it's not that integrated…Let's say we
were learning Crohn's, that same week we would have a placement where we would go see patients with that. We'd be doing pre-
work to do with them questions.”
• P5: “Say we studied COPD that week, they are sending us to the wards with people with COPD.”
• P3: “It [placements] helped us consolidate it [learning] better.”
• P5: “It helped because we got to witness it and learn it and apply it if you get what I mean?”
• P4: “I still know all the heart stuff like this [clicks fingers].” (Y3G1)
Because students experienced placements as a mechanism for integrating knowledge, they wanted more of these opportunities to

be available in the course:

• P1: “It made the lecture material easier to understand when we went on the ward with the patients.”
• P2: “We applied our knowledge from the Patient (strand) in the clinical tutorial (placement).”
• P7: “Yes, but we need more application in practice.” (Y2G1)
• P5: “We learn so much more when we interact with patients…I don't think that we are getting enough.”
• P4: “I think the key word is we need more exposure to patients.” (Y4G1)
As well as integrating different pharmacy knowledges and learning about how they apply in and through practice, the

Table 3
Themes.

Research question Themes

1. What pedagogic strategies do students recognize as examples of integration in their programme? (Experienced
curriculum).

Temporal co-ordination
Trans-disciplinary learning
Practice placements
Interprofessional education (IPE)

2. How does an integrated curriculum effect learning? (Integrative learning). Repetition
Spiraling complexity
Assessment
Retention and recall
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undergraduate program is structured to integrate learning about other healthcare professionals (i.e. interprofessional education).
Participants' described how learning with students from related disciplines enhanced their learning about practice:

• P10: “We had the [hospital] placement with the medics so that was a good way of integrating our knowledge from the clinical
pharmacist point of view, and the medics' knowledge about the disease and diagnosis, and combining diagnosis and treatment. I
think that was a good integration.”
• P4: “Yes, because we also had the medicine reconciliation, so we would speak to patients on the placements and we had to ask the
nurse first, “Can I speak to your patient?” So, we were dealing with different healthcare professionals as well as patients.” (Y4G1)

Participants identified revisiting content within the same academic year as well as across years of the curriculum as a method for
integrating and spiraling knowledge. They described repetition of key concepts as important for consolidating learning and advancing
their level of understanding of knowledge and its application:

• P1: “Yeah repetition is always the best thing, man.”
• P4: “Repetition is important.”
• P2: “Yeah repetition is what keeps it to stick in your mind.” (Y3G1)
While recognizing the value of repetition when it involved revisiting complex concepts, repetition was not generally experienced

as a mechanism for integrating learning, especially if it was perceived as poorly timetabled or organised:

• “They're all like spread out across the semester as well, it's not just like you're doing the antibiotic week where you can really focus
on it all. So, you're sort of learning a bit there, then there's a little bit more there and it's also quite messy to revise for as well. I
struggled to do it, just because there's so many bits and bobs everywhere of things that are sort of related and bits which aren't.”
(Y3G2P3)
• “The stuff that we learn from the TBLs [team-based learning workshops], they are not going to come up until the second and third
year. So, what's the point of doing it if we are not going to be tested on in the first year? We can be taught about it later.” (Y1G2S2)

Students also described vertical integration, where complex concepts are revisited in subsequent years, as promoting integrative
learning:

• “[It] makes you think of it in different ways, so it's not just that one lecture, that was last year, and you're meant to remember it all
from there. A lot of things do keep coming up again and again in slightly different ways and maybe talking about different drugs in
different topic areas, which eventually the message gets across, doesn't it?” (Y2G1P1)
• “They introduce something in first year where we learnt the basics about it. Then second year, third year, they obviously have to
give you the basics again just to refresh your memory and then they add more detail.” (Y3G2P6)
• P11: “…We learn in like first year then, we keep applying them and improving them through the four years.”
• P10: “…So that's something we had learnt in first year and sort of went back to it again…So it's something that kept coming back
to us every year.” (Y4G2)
• “It's not so much as that we do something again, it's that if a lecturer starts talking about drugs crossing membranes, it only makes
sense because of understanding about equilibrium and drugs dissociating and going into solution. So, if you don't know that, then
nothing will make sense now, but I can't remember the detail of all that anyway.” (Y2G1P2)

Participants evaluated the relevance of content according to the way it was assessed, its potential impact on their academic grade,
and potential application to practice. While there was overall support for content taught throughout the four years, those taking part
from the later years of the program were critical of the relevance of the content taught earlier in the course (i.e. years one and two):

• P2: “I think in year one and two there was stuff that we were covering that they feel we need to cover so they thought that, oh, we
will cover them earlier on but if we forget them it's fine. But I don't see the whole point of if I am going to forget them they are not
really relevant, why do I learn them in the first place?” (Y4G1)

Partly, this was a problem because participants could not see the links between content across the different years of the curri-
culum, and as a consequence the relevance was lost. One participant commented that, “I think the idea of integration is interesting,
but it is also important how to execute it. So, if it is not executed properly then you don't really get the benefits of integration, of an
integrated course”. (Y4G2P10). One possible solution to this was to organise teaching in terms of shared themes and connections in a
curriculum focused “on one body system throughout the four modules” (Y3GG2P2).
Each focus group discussed the assessment methods used in the MPharm program. Participants clearly differentiated between

assessment used in years one and two – integrated and consolidated exams – and the single strand assessment used in years three and
four. However, participants did not distinguish between the modes of assessment (consolidated or integrated), and referred to them
interchangeably as the integrated and consolidated exam. Furthermore, participants from years three and four grouped year one and
two assessments together, and then year three and four assessments together, suggesting a division in the MPharm program struc-
tured by the assessment strategy, and indicating that vertical integration is constrained within these two discrete parts.
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Integrative learning – how the cognitive act of learning is influenced by the curriculum

Participants' descriptions of how the curriculum promoted integrated learning suggest that they experienced a ‘correlated’25

curriculum where subjects or disciplines are mainly taught separately, with some additional integrated sessions, such as those of-
fering opportunities to apply knowledge to practice and learn about pharmacists' roles. Thus, integrative learning was described
primarily in relation to teaching that was directly applied to pharmacy practice, and to teaching where educators were explicit about
how content linked to other disciplines, suggesting that integrative learning requires scaffolding if it is to take place inside the mind
of the learner.

• “They [the lecturer] kind of in a way make you integrate all [the strands]. You know in a lecture, like for example the Patient
(strand), they will bring something up; then in another, for example the Medicine (strand), they would bring up something
similar, so you kind of have to mentally put them together. They bring up the same concepts in two different units, so you have to
think about it in both ways.” (Y1G2S4)
• “You learn from The Pharmacist [strand], [and] you also draw upon the knowledge from Patient [strand] to Medicine [strand] to
explain, like, inhalation techniques and the effects of it, say like, asthma as the example, to a patient has just been given this for
the first time.” (Y2G1P2)
• “The Patient [strand] lectures that we do, our lecturer always lets us know where it is linked with another unit, whether it is with
the Pharmacist [strand], or the Medicine [strand], or the Public [strand].” (Y1G1P11)

Examples of integrative learning referenced how the assessment methods used in years one and two (consolidated and integrated
exams) supported horizontal integration. However, because learners relied on learning mechanisms such as rote memorization, such
assessment did not facilitate spiraling knowledge beyond a single semester or academic year.

• P2: “Obviously, it's good because it helps you put everything together, but it's hard to learn everything from semester two and
semester one again, like in semester two there's stuff you know, but then you have to relearn everything from semester one,
especially if you have a memory like me, I learn short-term for the exam and I forget about everything after the exam, which is
probably bad. But it's harder to prepare for, but I do think it's a good exam to have because it puts everything together.”
• P3: “Yeah it can be quite difficult because it's not just a question about something you've learnt, you can't just…memorise a
lecture...You have to of understood everything to be able to put all your knowledge together.” (Y2G1)

Each focus group discussed assessment methods in relation to integrative learning. Participants from years one and two had
generally favorable opinions of assessment and could see the intentions of this type of exam, albeit recognizing that it was stressful.

• “It is very stressful, the integrated exam. We need to find connections between different modules to answer those questions.”
(Y1G1P1)
• “We find that it just brings the whole course together. It is stressful, we feel you are kind of on your own to put it together.”
(Y1G2P5)

However, participants in years three and four, in hindsight, were on the whole negative about the integrated exams, and felt that
integrated exams hindered their learning because they promote short-term memorisation of facts and surface level learning rather
than stimulating higher cognitive skills. Moreover, participants from years three and four differentiated year one and two assessment
from later years, effectively splitting the four-year MPharm into two distinct parts based on the assessment strategy.

• “I think there was a fundamental problem with integrated exams in that, especially the one that we did at the end of second year,
because that was making us learn the whole years' content for one exam. And this is a number that I'm making up but there is
probably like 200 lectures or something in the whole year. So, there is no way anybody can remember 200 worth of content in an
exam so what that promotes is surface-level learning [cross talk in agreement].” (Y3G1P5)
• P12: “It wasn't really integrated either as in like a case study would be more integrated, so you can integrate Medicine [strand]
and Patient [strand] but really … you integrate the medicine information and base your knowledge on that….”
• P13: “… the overall exam was just random questions from each module all in one exam.” (Y4G2)
• P13: “…but examining it in that way is not a good because at the end of the day when we are doing our like individual revision
and learning, it's not learning, it's just panic and memorising one hundred lectures for an exam. So that hinders your learning.”
(Y4G2)

Many of the participants from years three and four expressed a preference for modular exams: “Basically, they need to stop
integrated and just give us normal exams for topics. Let me say that louder, they need to stop integrated and just give us normal
exams (shouting).” (Y3G1P4).
Learners felt that modular assessments were better than integrated assessments because they could focus on studying one subject

only as they had done prior to entering higher education, which suggests a disconnect between curriculum assessment intentions and
learners' habitual study strategies.
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• P5: “And I think in third year when we went to separate modules I think it was improved so it kind of showed that separate
modules were better.”
• P2: “Yes because we've seen it in third year alone it was better.”
• P3: “Yes we could focus on the next subject rather than just moving among the lectures.”
• P2: “I think I was able to focus more on the things I need to actually learn.” (Y4G2)
• P4: “Yes I think it is all tangled in our heads.”
• P5: “I've covered it, but I don't know it, if that makes sense? If it was separate modules I would've learnt it better and I would be in
a better position now.” (Y4G1)

Here, learners are describing how integrated exams feel harder, because the learning strategy requires mastery of the subject
knowledge in an applied way. Modular exams seem easier because revision can be focussed and compartmentalised.

Discussion

This study sought to establish how an espoused integrated curriculum is experienced by learners, and the extent to which cur-
riculum designers' intentions to encourage students to participate in active learning by integrating knowledge for themselves (i.e.
encourages students to become integrative thinkers) had been successful.26 Through participants' accounts of integration we have
shown that the curriculum was experienced at the level of correlation,25 where integration is a method for connecting knowledge
between disciplines, and that examples of integration often drew on learning in the context of patient contact, facilitated by a clinical
placement. Here it would appear that learners' interaction with and experiences of integration allow integrative learning to take place
in particular when links between individual disciplines and clinical practice are made, suggesting some transdisciplinary, integrative
thinking is occurring, and that this is scaffolded by educators signposting links between disciplines.
That those taking part in this study valued educators who made integration explicit through signposting suggests a preference

among learners to be less active in integrating knowledge between disciplines themselves. A possible outcome of this is that it allows
learners to use these signposts to continue to compartmentalize disciplines. Thus, while participants voiced support for an integrated
curriculum, in practice the wider intended learning outcomes of the curriculum (i.e. cohesive interaction of knowledge within and
between teaching disciplines and across years) are unlikely to have been experienced as intended by the curriculum planners. This
compartmentalization may further help in understanding the reasons why participants experienced learning for integrated assess-
ment as challenging in years one and two, where memorizing content related to separate disciplines rather than actively integrating
different knowledges was described as stressful and impossible. Given an integrated curriculum is considered successful when the
assessment method requires students to respond as integrative thinkers30 it would appear that participants in this study still had some
way to go if they were to develop these meta-cognitive skills rather than rely on learning strategies acquired during schooling.
An alternative explanation of why students had such negative views of integrated assessments is that they are integrated at a

different level or in a different way to that experienced by learning during teaching. In other words, it is possible that there is a
difference between how learners understand integrated teaching for learning and how they understand it in relation to assessment.
This raises questions regarding learners' conceptualization of integration as an assessment mode, and conflicts with findings from a
study exploring educators' understandings of integration, where assessment was not a feature of their understanding of integration.3

Findings also suggest that assessment and teaching methods are largely characterized in terms of positive or negative learning
experiences, with placements valued as relevant and useful integration. Assessment was largely perceived as not aligned to teaching
methods, and as not promoting integrative mastery, and as a consequence, students were not benefitting from constructive align-
ment.27 A reason for this could be that the integrated exams are not providing assessment for learning opportunities, in contrast to the
integration experienced in teaching for learning, and so a dissonance between how learners understand integration for learning and
how they understand it for assessment has arisen. Most students had strong negative views of the integrated examinations, and often
suggested that integrated assessments hindered their learning and exam performance.
In addition, participants placed high importance on temporal coordination in enabling horizontal integration and were critical of

timetabling when it was viewed as constraining or preventing this scaffolding of integrative learning between disciplines. While
curriculum planning for this is challenging to execute, based on the findings from this study it encourages students to become active
learners and integrate the content themselves and leads to better retention of knowledge, improved understanding of the content
from different disciplines and its application in practice, and is something that medical and pharmacy schools in the UK have
previously advocated.2

Participants also appreciated the use of repetition during vertical integration and expressed its value in helping consolidate and
build upon previous learning. They identified repetition of content with increased complexity, both within the same academic year
and across years, but only recognised this spiraling within the curriculum as beneficial for their learning in the latter years of their
degree and viewed much of the content of years one and two as irrelevant to pharmacy practice, suggesting some naivety in un-
derstanding how the curriculum had been designed to scaffold higher order learning. With evidence from the literature that through
repetition, a spiral curriculum can stimulate and empower students to approach content with an advanced level of application29 this
method of content repetition by revisiting topics and themes with increased detail each time made need further implementation to be
effective.
Additional effort in aligning a curriculum so that it is experienced as it has been espoused by its designers is of course challenging,

and requires different knowledges and disciplines to be drawn together.28 It involves bringing large conceptual frameworks and
themes from different disciplines together that may not share the same approach or assumptions,8 and relies on having educators
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involved in curriculum delivery to have the skills to enact integration in their teaching practice, who may lack the experience to do
so.3

Despite reporting some important and novel findings related to how students experience an integrated curriculum and of the ways
that a curriculum supports the development of students as integrative learners and thinkers, this research study has some limitations.
These include the fact that the study involved a relatively small number of participants from a single site, and that these participants
were recruited by self-selection, introducing some possible self-selection bias. As a consequence, the views expressed during data
collection may not be representative of the population from which they were drawn. It is also important to note that this study
explored only students' views of integration, and that integration is a complex concept to investigate.

Conclusion

The aim of this research study was to explore pharmacy students' experiences and meanings of an integrated MPharm curriculum.
Through analysis of rich accounts of the experienced curriculum a key conclusion is that while the integrated curriculum being
investigated for this study was successful in facilitating student learning it still had some way to go if it was to develop students as
integrative thinkers. A further important finding is that participants associated integration with assessment and perceived that in-
tegration during teaching was positive while assessment of integration was not of their ability to integrate disciplines but of their
ability to memorise all the disciplines separately. Further work with educators is needed to design and implement assessment of
integrative thinking skills and with students to develop these skills.
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