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	Vyas R et al. (2008) [10]
	Location: Medical College, Vellore, India 

Sample Size and Setting: 60 undergraduates in a first year medicine programme.


	A programme questionnaire was developed and administered to the students to evaluate aspects of the programme. Performance at problem-based learning sessions and at knowledge tests at the end of the integrated teaching and learning experience was captured.  
	The assessments appear to assess cognitive ability from knowledge recall in the written examination to synthesis of a solution to the PBL case.
	Student performance: 95.6% of students achieved more than 60% in the PBL test. The mean score in the knowledge test after this integrated module was significantly higher than the mean score of class tests done by students before this module was implemented. 
Student feedback: Students felt there was enhanced learning, produced positive group dynamics and helped in the application of concepts in basic medical sciences to understand clinical disease.
Students report lacking clarity on how much information they had to gather for their work.
Students suggested integrating more topics into the module, and including more emphasis on the basic sciences. 
Students rated the intervention as good or excellent, thought it was a useful learning experience and that it should be extended to other parts of the programme.

	Muller JH et al. (2013) [11]
	Location: School of Medicine, San Francisco, USA

Sample Size and Setting: Six first year medical students were interviewed in addition to fifteen students participating in a group interview.
	Mixed methods of individual student interviews and a group interview were undertaken to explore the meaning of integration. This was compared and contrasted with data obtained from interviews with faculty members: representatives of educational leadership and course directors.
	No information on assessment has been provided.  
	Student feedback: Students agreed that an integrated curriculum required interdisciplinary teaching, clinical application and careful oversight. Students highlighted the need for staff to know the whole curriculum to facilitate true consistent integration. Students also reported that there were sometimes a lack of delivery of core and supportive knowledge before students are actually able to manage with the integrated teaching and learning.

	Laksov K et al. (2014) [12]
	Location: School of Medicine, Stockholm, Sweden

Sample Size and Setting: 120 second year medical students.
	Qualitative methodology using focus groups to understand the range of student beliefs and conceptions of integration. A total of 27 students agreed to participate across three focus groups.
	Students were being assessed on their ability to apply knowledge in the answering the written and oral examination questions.
	Student feedback: students comprehended integration as the creation of wholeness, relating new knowledge to core concepts and, a collaboration between teachers.  Students reported receiving too much information at the same time which they struggled to manage to incorporate into their understanding. Students report that their understanding is clarified when reasoned in words, either by themselves or by a teacher or peer. Students state that integration facilitates knowledge application. 

	Karimi R et al. (2010) [13]

	Location: School of Pharmacy,  Oregon, USA

Sample Size and Setting:
94 first year pharmacy students enrolled on the Doctor of Pharmacy (PharmD) course at the University Oregon School of Pharmacy.
	Two participant surveys were administered to measure intended outcomes. The first survey aimed to evaluate the perception of learning and the learning bridge process of students. The second survey aimed to obtain preceptors’ input and opinions about the role the learning bridge process played in student learning. Responses were based on a Likert scale ranging from strongly agree to strongly disagree. 
	Students were assessed on their application of knowledge in four assignments that integrated disciplines within a set of questions and guided discussions around clinical concepts. It is not clear if the case study assignment assessed students’ ability to analyse, synthesise and evaluate also.
	Student feedback: The majority of students agreed that the integrated assignments facilitated critical-thinking, self-directed learning and active-learning skills. Students reported that the assignments helped them learn and understand didactic information. Students also described development of better communication through the assignment discussions.



	Marshall L et al. (2010) [14]

	Location: College of Pharmacy, Georgia, USA

Sample Size and Setting:
146 third year pharmacy students studying a musculoskeletal skeletal system and pain management module as part of the PharmD course.
	Mixed methodology including students’ course evaluations, which were based 8-items with a 5-point Likert scale, and active learning assignments and examinations to assess students understanding of the specific learning objectives for the module.
	Students had to integrate, synthesise, and apply knowledge from individual discipline-specific lectures to formulate therapeutic recommendations and provide patient counselling in the form of case discussions. 
	Student performance: Students did not score significantly differently on multiple-choice questions pertaining to material covered in the integrated 4-week module, compared to material taught in a non-integrated way.  Students scored highly on active learning assignments, 9.1 and 8.9 on a 10-point scale.
Student feedback: The majority of students reported that the learning exercises were more than adequate to excellent to help students learn. 


	Kullgren J et al. (2013) [15]
	Location: College of Pharmacy,
Henderson, USA
 
Sample Size and, Setting;
37 third year pharmacy students enrolled on an elective integrated course on pain management and palliative care.
	The long-term effectiveness of the course was assessed using longitudinal survey instruments.  This made use of both closed and open-ended questions. These were used immediately after the course, while students were completing their advanced pharmacy practice experiences and a year after graduating from the PhamD programme.
	Student achievement of learning outcomes was assessed using traditional and non-traditional assessment methods, such as administering tests with multiple-choice questions, short-essay questions and assigning SOAP notes and patient care plans.
This range of assessments appears to assess students across the breadth of cognitive domains, from knowledge recall through to evaluation.
	Student performance: 80% of students passed on their first attempt.
Student feedback: Students completing the survey administered immediately after the elective course found it very or extremely relevant. A large majority of participants agreed or strongly agreed that the integrated course was better that the traditional approach. Students reported that the course helped them to learn rather than focus on passing the exam.
In the longitudinal survey, 85% of students completing their APPE felt the elective course prepared them well for their practice experiences. All respondents felt they could recall the information learned on the course and that the course improved their problem-solving skills. All students agreed the course increased their confidence in providing counselling for pain medications.

	Mirghani H et al. (2014) [16]
	Location: Medical School, Abu Dhabi, 
United Arab Emirates
 
Sample Size and, Setting;
402 students in years 1-6 of an undergraduate medicine course. 
	A cross-sectional study using the Biggs Study Process Questionnaire (SPQ) was undertaken in students experiencing an integrated curriculum. This is a 20-item questionnaire to assess learning approach using Likert-scale scoring.  
	No information on assessment has been provided.  
	Student feedback: Students in clinical years demonstrated a significantly lower ‘surface approach’ to learning, motive and strategy than pre-clinical medical students but this correlates with learning style differences between students in the two groups. 

	Alrefaie Z et al. (2017) [17]
	Location: Faculty of Medicine, Jeddah, Saudi Arabia 
Sample Size and Setting: 815 students medical students experiencing the new module compared to 649 fourth year students who had experienced the module prior to development. 
	Student satisfaction with a module evaluation questionnaire (5-point Likert scale) and student performance using success rate and range of student grades in the module assessment were compared before and after implementation of these changes. 
	Students were required to submit a research proposal for assessment.
Case-based essay questions were introduced as an assessment. These included questions covering different aspects of the case. 
These assessments appear to assess students’ ability across the range of cognitive domain from knowledge recall through to synthesis.
	Student performance:  Students in the integrated module performed better achieving more A and B grades, compared to those on the previous less integrated module.
Student feedback: Students on integrated endocrine module had a significant increase in:
· student satisfaction, 
· more effective application of knowledge
· motivation and 
· self-reported improved research skills. 


	Surapaneni M et al. (2010) [18]
	Location: Medical college, Tamilnadu, India
Sample Size and Setting: 75 students on a traditional didactic curriculum (control) and 75 students on an integrated case-based curriculum (intervention) were studied. 
	Student feedback of the intervention group was captured using a 13-item questionnaire (5-point Likert scale) and student performance on a written examination was compared across the two cohorts. 
	Students were assessed with a written exam, however no detail is provided on the nature or structure of that exam.
	Student performance: Students experiencing the case-based learning achieved significantly higher test scores across 5 evaluation assessments.
Student feedback: 98% of students reported that case based learning sessions facilitated valuable group discussions and critical thinking. 97% viewed reported they had better understanding and application of knowledge. Students also felt that the CBL also promoted active and meaningful learning, student reasoning and communication skills. Students felt that the role of the teacher was essential in the CBL sessions.

	Ghosh S et al. (2008) [19]
	Location: Medical college, Gujrat, India
Sample Size and Setting: 100 First year students on a medical programme were exposed to an integrated learning programme for the teaching and learning of the Central Nervous System (CNS). 
	Student feedback was captured using a questionnaire (5-point Likert scale) that included a free text field for further comments. Faculty feedback of the innovation was also captured using a questionnaire (findings not discussed in this review).
	No information on assessment has been provided.  
	Student feedback: 60% of students rated the programme good to excellent in terms of appreciation, understanding and application of basic science knowledge in health and disease. 78% thought it would help them perform better in the later days of clinical training. However, 60% of students felt that the IPL would not help them perform better at the first professional examination.

	Kumari K et al. (2011) [20]
	 Location: Medical college, Bangalore, India
Sample Size and Setting: 153 students studying the integrated medical course delivered by case simulated interactive lectures. 
	Student feedback was captured using a questionnaire that combined items with 5-point Likert scale and open-ended questions. 
	No information on assessment has been provided.  
	Student feedback: 91.8% of students reported that the integrated teaching facilitates the appreciation and application of basic science knowledge in health and disease. 82.0% of students agreed that the integrated teaching improves performance in clinics and university examinations. Students were divided in their preference for traditional (36%), or integrated teaching (30.3%), and the remaining 33.6% were undecided. Students reported that the integrated teaching was time consuming that reduced time for self-study. Students recommended more group discussions, seminars and learning with concept maps and adoption of integrated teaching more widely across the course.

	Azzalis LA et al. (2012) [21]
	Location: Faculty of Medicine, Sao Paulo, Brazil
Sample Size and Setting: A total of 1,697 records from 2005-2007 (non-integrated curriculum) and 755 records in 2008 (integrated curriculum) 
	Student performance in the non-integrated curriculum compared to the integrated curriculum was assessed by data on: failure rates, and approved and non-approved final grades. A student questionnaire was also administered to capture student satisfaction.
	It appears students were assessed at their ability to analyse and synthesise a solution to the PBL case. 
	Student performance:  An integrated curriculum based on problem-based learning was associated with a higher mean average, and lower failure rates.
Student feedback: Students report higher student satisfaction of teacher conduction in the PBL curriculum compared to the non-integrated curriculum.

	Coleho C.S et al. (2015) [22]
	Location: Dental School, Plymouth, United Kingdom
Sample Size and Setting: 86 third year students on an integrated dental programme were surveyed. 
	Student feedback on understanding, perceived benefit and confusion with the curriculum at the current time and retrospectively during previous years using a questionnaire with 5-point Likert scale items. And some open-ended questions on impact, effects on learning and suggestions for future.
	No information on assessment has been provided.  
	Student feedback: Students understanding of the curriculum significantly improved over the three years. There was a significant inverse relationship between perceived benefit and level of confusion. Students reported the integrated nature of the curriculum consolidated knowledge, improved understanding rather than just knowledge recall. Students suggested clarity required for the depth of knowledge required at each stage and that the spiral curriculum should extend knowledge and not solely be repetitive.

	Afaghi A et al. (2012) [23]
	Location: School of Medicine, Qazvin, Iran
Sample Size and Setting: 46 medical students in years 4-5 of a medicine programme.
	A twenty-five multiple choice nutrition therapy questionnaire was developed to assess medical students’ knowledge. An OSCE was developed to assess students’ ability to apply the knowledge gained from the nutritional course. A post-graduation questionnaire also sought to capture the student feedback on the nutrition curriculum.
	Assessment of knowledge recall was undertaken, but the format of this was not detailed. Assessment of clinical skills was assessed with an OSCE using standardised, trained patients. There is limited information about this assessment, but given the format of OSCEs, it may be appropriate to assume there was an assessment of the application of knowledge.
	Student performance:  Students demonstrated significant increase in nutrition knowledge from before to one month after the integrated teaching experience. 
Student feedback: Students’ perception of time dedicated to nutrition instruction increased from 20% to 70% after intervention. 

	Ellman MS et al. (2016) [24]
	Location: Medical School, Connecticut, USA.
Sample Size and Setting: 100 students in years 1, 2, 3 and 4 of a medical course (n=400)
	Student written reflections in selected components of the curriculum, student surveys to understand the student preparedness for diverse aspects of care (5-point Likert scale) and competencies in OSCEs were used to evaluated students’ learning and understanding.
	The assessment over the 4-years is varied and includes:
· Student written reflections
· Written case reports
· Knowledge quiz
· OSCE
These assessments would appear to assess from student ability from knowledge recall potentially through to synthesis.
	Student performance:  Assessment via a palliative care OSCE station showed that students achieved an average of 74% indicating an acceptable level of competency.
Student feedback: Student reflections indicate meaningful student engagement and consideration of poignant issues around end of life care. Students reported better preparedness for diverse aspects of care. 

	Jacobson K et al. (2010) [25]
	Location: School of Medicine, Los Angeles, USA
Sample Size and Setting: 120 second year undergraduate medical students.
	Student feedback on the course design principles were captured using statements with 7-point Likert scales. A Script Concordance Test was used to measure students’ clinical reasoning pre-and post- integrated teaching and learning experience. Student feedback was also recorded in the course evaluation survey. 
	No information on assessment has been provided.  
	Student performance: The students demonstrated a significant increase in clinical reasoning after the Integrated Case Section.
Student feedback: Students reported increased confidence in their diagnostic reasoning ability during and after course completion. Students reported better preparedness for their examination and clerkships.

	Karimi et al. (2014) [26]
	Location: School of Pharmacy, Oregon, Unites States of America
Sample size and setting: 38 graduating third-year students in a doctor of pharmacy programme.
	Student performance was assessed at a commercial examination and the North American Pharmacist Licensure Examination (NAPLEX). The effectiveness of the integrated longitudinal curricular activity on students’ exam preparation and curricular discussion was assessed using a survey instrument. A survey instrument was administered to assess the experiences with poster preparation and one for the facilitation of curricular discussion. 
	This assessment appears to assess students’ ability to synthesise and evaluate knowledge in the development and presentation of a poster ion a disease state.
	Student performance: Students experiencing the longitudinal integrated curricular activity performed significantly better compared to nonparticipants on both a comprehensive examination and the NAPLEX.
Student feedback: 83% of the 38 participants felt that the integrated longitudinal curricular activity assisted them in NAPLEX preparation and enhanced their knowledge of the specific topic. The activity provided them with an opportunity to create a professional poster and improve presentation skills and promote collaboration. The poster review provided an effective summary of different disease states and different treatment goals associated with clinical presentations.

	Nelson et al. (2013) [27]
	Location: School of Pharmacy, Denver, USA
Sample Size and Setting: 191 undergraduate students in a doctor of pharmacy programme
	Student feedback was captured with a quantitative survey with items scored with a 4-point Likert scale (1=strongly disagree to 4=strongly agree). Perception data included overall favourability of and preference for the team-based learning (TBL) approach; feedback on the impact of TBL on behaviours and attitudes and critical thinking skills.
Qualitative feedback was captured through students meeting with faculty members on a weekly basis to identify ways to improve curricular delivery.
	Assessment included a combination of the grades from individual performance (iRAT and midterm and final exams), team performance (tRAT and application exercises) and peer evaluation.
Not much detail is provided about all of these assessments, however the application exercises appear to assess students’ ability to apply knowledge and synthesise solutions to the problems. 
	Student feedback: Students indicated further instruction out of class to aid with preparation. Students expressed overall positive opinions of the TBL, and when compared with other teaching methods, TBL was the preferred. Students perceived TBL to improve their professional competencies and abilities including their communication and critical-thinking skills.

	Kotian et al. (2016) [28]
	Location: Medical College, Manipal, India
Sample Size and Setting: 185 second year medical students who experienced integrated teaching in their first year.
	A cross-sectional study was conducted to capture student feedback regarding the benefits of integrated teaching and its impact on their learning abilities. The questionnaire items required scores on a 5-point Likert scale (1=strongly disagree to 5=strongly agree).
Student annual performance was recorded and compared to performance from cohorts who had not experienced integrated curriculum from the past six years.
	There is no detail provided about the examinations and forms of assessment in this year of study.
	Student performance: Students performed better after the integrated curriculum, however it is not clear if this was statistically significant. Also there had been a gradual increase in grades over the compared study period. 
Student feedback: Students (92.4%) reported feeling  more confident solving clinical cases and effectively correlating clinical with preclinical subjects to arrive an accurate diagnosis. 85.8% of students agreed integrated teaching helped bridge the gap between academic knowledge and its application in daily practice; 73.4% stated that integrated teaching is better than didactic lectures. Students were divided about whether the integrated teaching helped preparation for exams (55% disagreed).

	Beleh et al. (2015) [29]
	Location: College of Pharmacy, Michigan, USA
Sample Size and Setting: 65 students in the PharmD programme completed the post-course survey
	Student perception was captured at the end of the semester with an 11-question survey using a 5-point Likert scale and 1 free-text comment. Two groups of 6 student volunteers participated in interviews. 
Student performance was evaluated by assessing final grades in a course across 2 years prior to integration, and 2 years post-integration. 
	Four unit examinations which included quiz questions that were knowledge-based, typically multiple choice or fill-in-the-blank. There were also problem-solving essay questions with an emphasis on higher-order thought skills. 
	Student performance: Grade distributions for students in the non-integrated curriculum were similar to those students after the integrated curriculum. However a higher percentage of students achieved grades in the A range in the integrated course. Grade point average in students from the integrated course was insignificantly higher than those students from the non-integrated course.
Student feedback:  78% of students agreed that integration was an improvement to the curriculum. Students were positive about the different elements of the course, including the active learning. Students reported higher satisfaction and better learning. 

	Albano et al. (2012) [30]
	Location: College of Pharmacy, North Dakota, USA
Sample Size and Setting: First year undergraduate pharmacy students (number of study population was not disclosed)
	Student perceptions addressing use, value of instruction, knowledge and confidence level associated with performing a physical assessment, were captured using a 14-item survey using a 5-point Likert scale and multiple-choice questions that was based on a physical assessment survey. This was circulated to an experimental group who experienced the integrated activity and to a control group who had not experienced this teaching. 
	Students’ physical assessment ability was assessed in a comprehensive final examination at the conclusion of the semester. The examination consisted of 40 multiple-choice questions at the analysis, synthesis or evaluation level. To demonstrate mastery, the minimum acceptable score was designated at 70%.
	Student performance:  Students demonstrated mastery of the topic with the composite student class score of 83%. Also the students experiencing the integrated education achieved higher scores than the national average at the Pharmacy Curriculum Outcome Assessment.
Student feedback: The experimental group rated their ability to perform physical examination higher compared to the control group. The experimental group favoured their format of their instruction.

	Ayoub et al. (2012) [31]
	Location: Faculty of Medicine, Jeddah, Saudi Arabia
Sample Size and Setting: 344 Second year medical students
	Student feedback was captured with a module evaluation questionnaire and results compared to the previous cohort who had not had the revised integrated teaching. Student assessment results in the form of success rate and percent of student grades at the exam were compared to the previous two years’ results. 
	Students were assessed using an examination, however the nature of this was not fully described.
	Student performance: The overall success rate of the cohort who had experienced the more integrated teaching was lower than the previous year. However, more students achieved grade A and less students achieved grade D. However, the assessment had also been developed to a more integrated level, and therefore may have been more challenging. 
Student feedback: There was a significant increase in student satisfaction with the new teaching and learning activities. 

	Brown et al. (2009) [32]
	Location: College of Pharmacy, Cincinnati, USA
Sample Size and Setting: 80, 93 and 97 students in the first year of the programme in 2005-6, 2006-7, 2007-8 respectively

	Student performance at a capstone poster presentation was recorded across three consecutive years. 
Student feedback was captured using a 7-item questionnaire using 5-point Likert response scale and 2 open-ended questions.
	Students were assessed using a series of assessments including a comprehensive final exam, drug interaction report, patient interview, capstone poster presentation and a critical review paper. These assignments assessed the cognitive domains across knowledge, comprehension, application, analysis, synthesis and evaluation
	Student performance: students across the three years achieved scores above 70%, except for one student in 2007-08 achieving less than 70%. The majority of students each year obtained scores above 90%.
Student feedback: Students perceived an increased ability to integrate knowledge from didactic work, and between science and practice. Students also reported that their empathy with patients had increased. 59% of students found the longitudinal project developed student professionalism.

	Gaddam et al. (2016) [33]
	Location: Medical college, Kerala, India
Sample Size and Setting: 100 first-year medical students were randomly allocated to the traditional teaching or to the integrated teaching
	Student performance at an examination which included multiple-choice questions, fill the blanks and short answer questions.
Feedback was recorded, but the mechanism of this was not detailed.
	There is insufficient description to discern what cognitive domains were being assessed with the written examination.
	Student performance: Students who had experienced the integrated teaching scored statistically significantly higher compared to the traditionally taught students.
Student feedback: 70% of students felt that the integrated approach was better than the traditional approach; 75% report better comprehension of the material and 64% state that knowledge recollection was improved.

	Custers et al. (2002) [34] 
	Location: Medical School, Utrecht, the Netherlands
Sample Size and Setting: 5th year students in the old curriculum (n=89), 3rd year students in the new curriculum (n=73) and advanced clerks in the old curriculum (n=34)
	Student feedback on the perceived importance of basic sciences for medical practices and attitudes towards basic sciences was recorded using a 9-item questionnaire with a 5-point Likert scale.
	No assessment of the students is described.
	Student feedback: Students in the newly integrated curriculum viewed basic sciences as less important for medical practice than those taught in the traditional curriculum. Students in the newer curriculum favoured learning in an applied way earlier, whereas those students in the older, conventional curriculum valued up-fronting with biomedical knowledge before clinical practice. Interestingly, advanced clerks appeared to value the biomedical sciences the most. 

	Matteis et al. (2017) [35]
	Location: School of Pharmacy, Nottingham, UK
Sample Size and Setting: 124 first year undergraduate  pharmacy students
	Student feedback was recorded using a questionnaire that included questions with 5-point Likert scale.
Student performance on the newly developed dyspepsia module was compared to the older pharmaceutical chemistry module as a rough comparator.
	The module content was assessed through coursework and summative examination. These tested the students’ knowledge, understanding and ability to integrate science with practice.
	Student performance: The students experiencing the integrated dyspepsia module achieved similar grades with a similar spread of marks to those students experiencing the older pharmaceutical chemistry module.
Student feedback: students reported positive perceptions of the module, and agreed that the content linked together material in an integrative way. 91% of students agreed that case studies effectively integrated all aspects of the module. Majority of students agreed that the integrated approach enhanced their understanding of the role of the pharmacist; their clinical decision-making and aided their learning.

	Eisenbarth et al. (2016) [36]
	Location: Medical centre, Hamburg, Germany
Sample Size and Setting: Fourteen first-year medical students participated in focus groups and 348 first-year medical students completed the end of module survey. 
	Student focus groups aimed to investigate student feedback and perceptions of the integrated approach for supportive science courses.
An end of module online survey was administered to the cohort to capture more widespread opinion.
	This is not described.
	Student feedback: The temporal integration in the course enhanced retention of scientific knowledge. Students emphasised the need for applied exercises during the course in order to facilitate knowledge retention further. Students also reported that the course promoted basic understanding of science concepts, integration of foundational and applied learning, and maximisation of student engagement and motivation. 

	Fergus et al. (2018) [37]
	Location: School of Pharmacy, Hertfordshire, UK
Sample Size and Setting: Eight 3rd year undergraduate pharmacy students participated in one of two focus groups and 72 students from the same cohort completed an online survey.
	Two student focus groups were undertaken to investigate perceptions of the integrated case study.
A questionnaire was administered containing 14 statements using a 4-point Likert scale.
	There was no formal student assessment, however the students did have a set of questions that assess at all cognitive domains of Bloom’s taxonomy. 
	Student feedback: all students agreed the case study integrated the science of warfarin to pharmacy practice, and that the approach helped understanding of the science of warfarin. A majority of students agreed that the programme should incorporate more integrated case studies within the programme.

	Hwang et al. (2017) 
[38]
	Location: College of Medicine, Seoul, Korea
Sample Size and Setting: Students (no exact figure provided) attending 33 courses over four years of a medical programme were asked to provide feedback on the integrated programme. 
	Evaluation instruments for the courses and classes consisted of 14-items and 5-items respectively using 5-point Likert scale ratings. Two open-ended questions were also included in the course evaluation and just one in the class evaluation.
Student performance was captured from the regular multiple-choice exams.
	Student performance was assessed with exams that consisted of multiple-choice questions assessing knowledge to problem-solving, which would require knowledge application as a minimum.
	Student feedback and performance: those classes that received the most positive feedback from students were those which resulted in higher student performance.  
Individual class feedback is useful to manage integrated curricula and is correlated to academic achievement of the students. 

	Jones et al. (2002) [39]
	Location: Faculty of Medicine, Manchester, UK
Sample Size and Setting: 171 graduates from the traditional medical programme compared to 163 graduates from the newly integrated medical programme
	Student feedback of the traditional and newly integrated programme were captured from graduates three months into their first post-registration house officer placement. A questionnaire was administered that included a list of competences and required students to report how well the programme prepared them for these. A 5-point Likert scale was used for responses.
	Problem based learning is described as a teaching and learning strategy, however no information is provided about assessment.
	Student feedback: graduates tended to favour the new integrated course rating themselves as more prepared across 12 of the 19 competences and across 8 of the 13 skills. Of note, students graduating from the integrated programme reported lower preparedness for understanding the disease process. 

	McBride et al. (2016) [40]
	Location: College of Medicine, Cleveland, USA
Sample Size and Setting: four cohorts of undergraduate medical students across four years of the programme
	Student retention of anatomical knowledge was evaluated using an assessment tool. Students had to complete this instrument at the beginning of the first year (baseline level), and then at the end of their 1st, 2nd, 3rd and 4th years.
	The assessment tool consisted of 45 questions assessing the students’ knowledge, comprehension and/or application.
	Student performance: students began medical school with a low level of anatomical knowledge. The student knowledge increased significantly during first year, continued to increase during their second year, but with no evidence of further change in the third and fourth years. 

	Misra et al. (2017) [41]
	Location: Medical School, Vadodara, India
Sample Size and Setting: 181 3rd year undergraduate medical students
	Student knowledge and clinical reasoning skills were assessed through pre- and post-programme multiple-choice question tests. 
Feedback on the programme was collected but the methodology was explained. 
	Multiple-choice question tests were used to assess knowledge and clinical reasoning. Additional skills were assessed using a checklist for a case presentation and conducting a home visit.
	Student performance: The mean and standard deviation knowledge score of students was higher on the post-test than on the pre-test.
Student feedback: The majority of students viewed the integrated programme positively and recommended its continuance and extension to other parts of the curriculum.

	Dirks-Naylor et al. (2015) [42]
	Location: School of Pharmacy, North Carolina, USA
Sample Size and Setting: student cohorts across five years of the undergraduate pharmacy programme
	The effectiveness of the course sequence in imparting basic knowledge appropriate for success in the pharmacy programme and appropriate for preparedness for practice was assessed at the course, school and national level.
Course level assessment: 4 x 100 question examinations and a comprehensive final examination. Student presentations and peer evaluation were also assessed. 
School level assessment: the Annual Skills Mastery Examination (ASMA) was used to assess students’’ basic science knowledge and ability to perform skills.
National level assessment: the student performance on the NAPLEX was compared to the national performance average.
	Student knowledge was tested in examinations, presentations and peer evaluation. Knowledge was assessed but it is not clear if higher cognitive domains were assessed.
	Student performance: Students achieved course objectives with an average mean grade of 82.0% for the first course and 81.4% for the second. The majority of the students completing the integrated course sequence had acquired the necessary basic science knowledge to progress through the curriculum. 
At the ASMA, students demonstrated mastery of the terminal basic science.
The percentage of graduates who passed the national NAPLEX exam is similar to the national average, demonstrating that the integrated prepares students well for this assessment.

	Patel et al. (2002) [43]
	Location: Faculty of Medicine, Manchester, UK
Sample Size and Setting: student cohorts in year four of the medical programme across 1996-1999.
	The educational process and outcome of the Family and Children Modules was evaluated from a feedback session for staff and students at the end of the module. A feedback questionnaire investigated student satisfaction and views on the elements of the module. The question items were structured using a 5-point Likert scale.
Student performance was assessed in a summative 14 station OSCE. Results were compared between 1997, 98 and 1999. 
	Student performance was assessed in a summative OSCE, the structure of which was not detailed.
	Student performance: The mean total from the module OSCE did not differ across 1997 to 1999.
Student feedback: Students struggled to grasp basic concepts of Child Health and Obstetrics-Gynaecology simultaneously. Students were unable to recognise their prior learning in these areas covered two years prior. Students became apathetic and poorly motivated. The module was revised to break up these two topics, and students reported higher satisfaction. The questionnaire scores also reflected an initial low satisfaction, increasing with the revised version of the module.

	Prince et al. (2003) [44]
	Location: Medical schools across Netherlands
Sample Size and Setting: all year 4 medical students at eight Dutch schools were invited to participate, n=1884. A total of 424 students participated.
	Students were asked to report their demographics and any prior contribution in teaching anatomy. Students were surveyed on their perceived mastery of anatomy.
Student performance at anatomy was evaluated using an anatomy test with a clinical context. This consisted of open-ended items, multiple-choice items and true/false type items that related to patient cases.
A non-clinical test, the Maastricht Progress Test, was also administered which consisted of true/false questions. 
	Student performance was assessed using two anatomy tests, one with a clinical context and another without. It is not clear at which cognitive domain these tests assessed.
	Student performance: the knowledge levels of PBL and non-PBL students did not differ with the subtest without clinical context. The reliability of this test appeared to be low however. PBL students achieved similar scores to other students at the subtest with a clinical context suggesting the PBL model does not result in a lower level of anatomy knowledge.
Student feedback: PBL students and non-PBL students had similar perceptions with regard to their levels of anatomy knowledge at the end of year 4. 


	Peeraer et al. (2009) [45]
	Location: Faculty of Medicine, Antwerp, Belgium
Sample Size and Setting: 25 students from the old, traditional medical curriculum compared with 25 students from the new integrated curriculum.
	Student performance was assessed with a 15-station OSCE. Student knowledge was assessed using the Dutch Progress Test, which is a comprehensive final examination. The test consists of 250 closed–format items.
Students also completed a questionnaire to express their self-reported experience with training/performing skills during their fulltime internships.
	Student knowledge was assessed with the Progress Test. It is not clear how the students are assessed during the OSCE, but there is use of simulated patients so probably elements of problem-solving are required, which would involve application of knowledge as a minimum. No other assessments are clarified. 
	Student performance: there was no difference in results from the progress test or questionnaire in students from the old or new curricula. The students from the new curriculum scored significantly better at the OSCE than those from the old programme. 

	Trappler (2006) [46]
	Location: Medical School, New York, USA
Sample Size and Setting: 160 in the 2nd year of the medical programme
	A 10-item questionnaire using a 4-point Likert scale was administered to probe student satisfaction with the new curriculum.
	Students were required to undertake the elements of PBL, where all cognitive domains of Bloom’s taxonomy is assessed.
	Student feedback: students reported that some science discussed in workshops were deficient compared to the lectures on that topic. Students stated that large group PBLs with expert mentors were superior to small groups using mentors of variable experience.

	Van der Veken (2009) [47]
	Location: Faculty of Medicine, Ghent, Belgium
Sample Size and Setting: students in the conventional medical curriculum and the integrated contextual medical curriculum responded to a questionnaire over 4years of their programme
	The inventory of learning styles instrument was used to capture learning patterns in three areas: 1) processing strategies; 2) regulation strategies and 3) learning orientations. 
	No description of assessment was provided.
	Student feedback: students in the integrated programme demonstrated an increase in self-regulation and promoted an earlier stage of ‘structuring, relating, critical processing and vocational-orientation’.

	Wijnen-Meijer et al. (2010) [48]
	Location: six medical schools, some of which had an integrated programme and others a conventional programme, in Netherlands
Sample Size and Setting: the alumni of these six medical schools (n=1217) were invited to participate.
	A questionnaire was administered to evaluate whether the curricular characteristics affected the transition from medical school to postgraduate training. Candidates were required to report their satisfaction with their programmes, preparedness for practice and specific elements of their career planning and decisions
	No description of assessment was provided.
	Student feedback: More graduates from integrated programmes had made a definitive career choice before graduating from medical school. More graduates from the newer programmes also were actively invited to fulfil specific residency positions in comparison to non-integrated graduates. Respondents from medical schools with integrated programmes felt more prepared for work and postgraduate training, and finally, integrated-programme graduates required less time to secure residency positions.

	Wijnen-Meijer et al. (2009) [49]
	Location: Medical school, Utrecht, Netherlands
Sample Size and Setting: all medical school graduates who experienced the traditional curriculum (n= 416, 1998) and the innovative curriculum (n=211, 1999)
	Graduates were required to provide information about their career choices and progression. Candidates were also asked to indicate on a 10-point Likert scale how satisfied they were with their careers.
	This is not detailed.
	Student feedback: More graduates from the innovative curriculum had made definite career choices before graduating. Students from the new curriculum needed less time to get admitted to a residency programme and required fewer application attempts to obtain such posts. Finally these graduates appeared to be somewhat more satisfied with the course of their careers.
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