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1. Peer assessment of verbal Communications skills.

ORIGINATOR: Ian Hughes, Department of Pharmacology, University of Leeds, Leeds LS2 9JT; tel +44-(0)-113-343-4313; fax +44-(0)-113-343-4228; e-mail i.e.hughes@leeds.ac.uk 

SUMMARY: Students peer assess the communications skills demonstrated during the delivery of 10 minute verbal communications. The marks awarded contribute to the final degree assessment of the students. 

STUDENTS: Course, B.Sc. Honours pharmacology and other Honours B.Sc. Year, 1, 2 and 3. Number, up to 190. 

OBJECTIVES: To practice, assess and improve verbal communication skills and to give students experience of the assessment process. 

DETAILS: At various stages in their courses students give talks - often in the form of a 10 minute communication styled after those given at British Pharmacological Society meetings. Some 10 weeks before the talks are given the class discusses and develops criteria on which these talks are to be assessed. These usually revolve around the structure (good introduction, clear separation of method and results, discussion and conclusions), the verbal presentation (clear, confident, audible, in spoken English, varied tone and volume), the audiovisual aids (neat, clear, well related to talk, visible) and various minor points such as body language, gestures, appropriate humour, clear ending, good take-away message. The group also assign the proportion of marks to be awarded for each criterion. This process develops ownership of the assessment method and makes explicit the criteria on which the talks will be assessed. For the talks themselves printed sheets are supplied with a grid in which each student writes the marks awarded to each communication under the criteria agreed. If talks are prepared as a small group, students do not mark the performance of their own group. It is to be emphasised that it is communication skills, NOT the science content, which is being assessed. The process works well and in the past a good correlation has been demonstrated between the mark awarded by students and the mark awarded by members of academic staff. It is helpful if students are required to total the marks awarded for each communication as this saves a large amount of academic staff time otherwise involved in doing the additions. 

Hughes, I.E. and Large, B.J. (1993). Assessment of student's oral communication skills by staff and peer groups. New Academic, 2, 10-12 
Hughes, I.E. and Large, B.J. (1993). Staff and peer group assessment of oral communication skills. Studies in Higher Education, 18, 379-386. 

2. Peer marking of practical write-ups.

ORIGINATOR: Ian Hughes, Department of Pharmacology, University of Leeds, Leeds LS2 9JT; tel +44-(0)-1132 334313; fax +44-(0)-1132 334331; e-mail i.e.hughes@leeds.ac.uk 

SUMMARY: Staff assessment of many practical write-ups has been replaced by peer assessment. Students follow a marking schedule and assess each others reports. This process develops in students assessment skills, report writing skills and a better understanding of the material covered in the practical. The process also saves an enormous amount of academic staff time. 

STUDENTS: Course, B.Sc. Honours Pharmacology and other Honours B.Sc. Year, 1. 
Number, unlimited (180 students). 
Course, Medical. Year, 2. Number, unlimited (220 students). 
Course, Dental. Year, 2. Number, unlimited (120 students). 

OBJECTIVES: To improve understanding of material presented in practical classes. To develop in students assessment skills and presentation skills. To help students learn from the good practice and mistakes of others. To save staff time. 

DETAILS: Students provide practical write-ups according to a set of format guide-lines and hand in the write-ups by a deadline (miss deadline, zero mark). As soon as possible after the deadline the class go into a lecture theatre and write-ups are given out at random (fail to attend marking session, mark divided by 2). The lecturer then goes through the marking schedule which allocates marks for correct formatting and presentation as well as for correct data presentation and interpretation. In the marking schedule data tables and graphs required as part of the write-up are specified and the way the data should have been handled is explained. For each item on the marking schedule a maximum number of marks is specified and students must make judgements as to how many are deserved. Students total the marks awarded and sign for the total to accept responsibility for the accuracy of the marking. Each student retains the marking schedule and therefore has a record of what should have been done and can check the accuracy of the marking. Any student who feels they have been marked unfairly can appeal to the course co-ordinator for reassessment (<5% do). Some of the students do not enjoy this peer marking process which they claim is very hard work. However, it provides an open marking system where requirements are clearly stated and there is evidence to suggest it improves learning of material presented in practicals. It saves an enormous amount of staff time since the write-ups from a whole class (200) are marked within 90 minutes. 

Hughes, I.E. (1995). Peer assessment of practical reports. Capability, 1, 39-43. 

3. Poster session: Original paper from British Journal of Pharmacology.

ORIGINATOR: Iain Coleman, School of Health Sciences, University of Wolverhampton, Wolverhampton WV1 1DJ. tel +44-(0)-1902 321129; fax +44-(0)-1902 322929 

SUMMARY: Students present a poster based on the content of an original paper. Posters are scored on a number of criteria and are both staff and peer assessed. 'Smoothing' of peer grades is achieved by means of a post-session student led peer assessment committee. 

STUDENTS: Course, B.Sc. Biomedical Sciences, Biological Sciences, Applied Sciences, Biochemistry (80 students) 

OBJECTIVES: To encourage analytical reading of original papers. To develop group presentation skills and the ability to defend presented material. To promote skills of fair assessment in judging work presented. 

DETAILS: An intention of the exercise is to encourage students to read original papers, partly to gain information on a topic but also to develop skills in the critical analysis of the information offered. The subsequent presentation of information attempts to mimic a poster session at a British Pharmacological Society Meeting. Students self select into groups of four and are directed to a specific literature source (a copy is also given to staff involved in assessment). The paper is presented, as a poster (no larger than one A1 sheet) to a session attended by peers, postgraduate students and staff. Students are expected to defend their presentation to questioners. Staff and group based peer assessment of posters is scored on a criterion referenced grid to account for quality of presentation, visual impact, selection of information and ability to verbally discuss the paper. Peer assessment is refined by a meeting of the student groups to agree the peer mark for each presentation. A student is selected to chair the session and the student group scores for each poster must be discussed and a final grade agreed by the committee. A final set of grades is submitted to the module leader and in combination with staff assessment, the mark comprises an element of the overall module assessment. As an option, the final mark can be returned to the group for distribution according to level of student contribution and the module leader informed of the distribution. However, students rarely vary from an equal distribution of marks and the process complicates the mark collection process. More usefully, summary of staff assessment via criterion referenced grids can be returned to the groups by way of additional feedback. The peer assessment committee served very well to allay complaints about intra-cohort unfairness of scoring. 

4. Drug profile

ORIGINATOR: Ian Hughes, Department of Pharmacology, University of Leeds, Leeds LS2 9JT; tel +44-(0)-1132 334313; fax +44-(0)-1132 334331; e-mail i.e.hughes@leeds.ac.uk 

SUMMARY: Students work in a small group to produce a summary of the important properties of a drug 

STUDENTS: Course, B.Sc. Honours Pharmacology and other Honours B.Sc. Year, 1. Number, unlimited. Medical, Year, 2. Number, 50 groups of 4 students each. 

OBJECTIVES: To interest students in pharmacology. To promote social interaction and develop relationships within the class. To encourage students to use and become familiar with the library and information retrieval methods. To develop summary skills. 

DETAILS: The class is divided into pairs or larger groups (4) at random. Students are not permitted to form their own groups as they simply join with people they already know. The group is given a drug name and told to produce a single write-up for which each will be given the same mark. Each group is asked to summarise the pharmacological properties of the drug and present the information in a set format. The word limit is set at 500 words for first year science students (who are in their first month at University) and 1700 words for medical students. All the information required is available in the Library. Instruction on how to use the library is available in the library. Students are asked to record the name or names of the drug, its chemical structure, an account of its useful effects, an account of its unwanted actions, a description of the mechanism by which it works, and an account of its clinical use, an account of its toxic effects, its usual route(s) of administration, duration of effect, delay in onset, an account of how its action is terminated in man. They are required to reference their source(s) of material and provide a word count. Students are told they need to ACQUIRE information about their drug; DIGEST and understand the information acquired; JUDGE what is important/significant information; SELECT the information to be presented; ORDER the information in a sensible manner; PRESENT the information within the word limit. The exercise works well and generates a large amount of interest among the students. It is marked by a member of staff looking to see if the directions have been followed and the information is clearly presented. 

5. Summary of autonomic drug properties.

ORIGINATOR: Ian Hughes, Department of Pharmacology, University of Leeds, Leeds LS2 9JT; tel +44-(0)-113 2334313; fax +44-(0)-1132 334331; e-mail i.e.hughes@leeds.ac.uk 

SUMMARY: At the end of the course on autonomic pharmacology the class is divided into about 40 groups (4 or 5 per group) and required to prepare i). a summary of the properties of a drug on one side of A4 (wordprocessed) and ii). an MCQ based on this information and an explanation of the MCQ. These are presented to the class as a class exercise. Usually 10 groups can present within the time period of the normal lecture slot (50 min). 

STUDENTS: Course, B.Sc. Honours Pharmacology and other Honours B.Sc. Year, 1. Number, unlimited (150). 

OBJECTIVES: To develop knowledge on the drugs which affect the autonomic nervous system. To practice summary skills, group working skills, presentation skills and IT skills. To develop and to practice skills in answering MCQ. 

DETAILS: A summary of the schedule provided to the students follows. Objectives are to:- identify the major properties of important drugs acting on the autonomic and motor nervous systems; practice and develop your written and verbal communication skills; practice group working skills. 
Students will work in groups of about 4; each group being identified by a number. Each group will be given the name of a drug and is required to: 
i). detail the properties of the drug as outlined below in less than 300 words presented on 1 side of A4 in typescript (this sheet will be distributed to the class). 
ii). prepare on an OHP slide (obtainable from the departmental secretary) 1 MCQ based on the information presented on the sheet and be prepared to explain the answers to the class. 
Make sure your group number is on the A4 sheet and on the OHP slide. The summary on the A4 sheet will be copied and distributed to form a valuable revision aid. 
ONE WEEK before you are scheduled to give your presentation you must hand in to the course co-ordinator the A4 sheet containing the information on the drug. This will be duplicated and distributed to each student in the class. Also hand in your MCQ on the OHP slide. 
At your presentation session the MCQ will be displayed and the class will work as pairs and record an agreed answer from the pair. Your group will then be required to explain the answers to the class. The course co-ordinator will assess the quality of the information presented on your A4 sheet and verbally and this will form the basis of the marks allocated. 
LATE SUBMISSIONS WILL BE GIVEN A MARK OF ZERO. 

--------- MINIMUM INFORMATION REQUIRED. Drug name, classification; if natural, where found in body? what receptors does it act on, where are they found and what effects do they mediate? agonist or antagonist?; mechanism of action; effects of administration; uses; side effects; special features. 

6. Data interpretation and analysis.

ORIGINATOR: Ian Hughes, Department of Pharmacology, University of Leeds, Leeds LS2 9JT; tel +44-(0)-1132 334313; fax +44-(0)-1132 334331; e-mail i.e.hughes@leeds.ac.uk 

SUMMARY: Students are provided with a published paper from which the summary, authors and discussion have been removed and are asked to write the discussion of the paper. 

STUDENTS: Course, B.Sc. Honours Pharmacology and other Honours B.Sc. Year, 2, 3. Number, up to 12 in a group. 

OBJECTIVES: To practise and develop data interpretation and analysis skills and a critical approach to published information. 

DETAILS: Students are provided with copy of a published paper from which the summary, authors names, discussion and journal name and page references have been removed. Since the student's task is to produce a written version of the discussion for the paper it is important they cannot identify the paper and obtain a copy of the discussion written by the authors. Students work individually or, better, in pairs since they can then discuss and argue the points with a friend. The paper chosen for the student needs to be short and appropriate to the knowledge expected of the students at that stage of their course. I have used papers relating to autonomic pharmacology. The first 2 are straightforward, the other 3 more complicated. 
Acute actions of ST-155 in the rat. Aust. J. exp. Biol. med., 46, 74-77 (1968). Uncompetitive character of inhibition by PGE2 of the enhancing effect of alpha- adrenoceptor blocking drugs on NA secretion from guinea-pig isolated vas deferens. Acta Physiol. Scand., 89, 278-282 (1973). Electrophysiological and electrochemical analysis of the secretion of ATP and noradrenaline from the sympathetic nerves in rat tail artery; effects of adrenoceptor agonists and noradrenaline re-uptake blockers. Naunyn-Schmeideberg's Arch. Pharmacol., 346, 173-186 (1992). Co-release of noradrenaline and ATP by brief pulse trains in guinea-pig vas deferens. Naunyn-Schmeideberg's Arch. Pharmacol., 350, 123-129 (1994). Neuropeptide Y neuromodulation of sympathetic co-transmission in the guinea-pig vas derefens. B. J. Pharmac., 100, 457-462 (1992). 
Students are given 1 week to study the paper and are told to come to a tutorial prepared to discuss the data and its interpretation in detail. A member of staff then leads the tutorial group through the introduction and objectives of the paper and discusses the methods, data collection, data interpretation and data analysis. In this (1 hour) session it must be established that the students understand the data and have drawn correct inferences from the observations. A considerable number of misunderstandings are usually identified in this session. The students are then told to return for a second session in 4 days with a written version of the discussion for the paper. The lecturer then draws from the group the possible structure of the text for the discussions section. Finally the students are given a copy of the discussion originally accompanying the paper and asked to compare it with their own version. It is unwise to try to roll the whole exercise into one session. Initial attempts to do this were not successful as many students drew inappropriate conclusions from the data and therefore had great difficulty in formulating any consistent or sensible discussion. 

7. Decision making in drug discovery and development.

(this material is available as the AstraZeneca Teaching Day [see British Pharmacological Society site www.bps.ac.uk for details]) 

ORIGINATORS: Martin Todd, John Major, Campbell Wilson (AstraZeneca Pharmaceuticals, Alderley Park, Macclesfield SK10 4TG) and Ian Hughes (Department of Pharmacology, University of Leeds, Leeds LS2 9JT; tel +44-(0)-113-343-4313; fax +44-(0)-113-343-4228; e-mail i.e.hughes@leeds.ac.uk 

SUMMARY: A combination of lecture and group working is used to acquaint students with the nature of the drug discovery and development process and to give practice in discussion and decision making. 

OBJECTIVES: To provide information about the process of drug discovery and development. To develop group working skills, communication, discussion and argument skills. To give experience in data interpretation and decision making. 

STUDENTS: Course, B.Sc. Pharmacology. Year, final. Students, 50 in groups of 4-6. 

DETAILS: The exercise takes a whole day and involves staff from AstraZeneca Pharmaceuticals as well as University teaching staff. The objectives and arrangements for the exercise are explained and a general overview of the drug discovery and development process is provided in the form of a brief lecture. This is followed by a talk and discussion on the choice of a disease area in which drug discovery and development might take place in "Lion Pharmaceuticals". Factors impinging on this decision such as unmet medical need, adequacy of existing treatment, disease prevalence, likely profitability, patent factors, current portfolio of compound activity etc are explained. Students then break into groups to discuss the weighting of these factors for an option appraisal matrix and compare the results from the different groups with the weightings given by 'experts'. Each group is then provided with data on four disease areas, hypertension, diabetes, bronchitis, asthma, and are asked to complete the option appraisal matrix and make a choice on the area to be developed. 
Possible approaches to drug discovery are then presented, emphasis being placed on the details of the process of high throughput screening. Data is then provided from high throughput screens for a number of compounds and students are asked to choose which compounds should go on for further evaluation and which should be abandoned and to account for their choice. 
Student evaluation of the exercise suggest it provides a valuable insight into the process of drug discovery and development, an interesting exposure to multifactorial decision making and an appreciation that the research process is influenced by economic, political and management factors as well as scientific ones. 

8. Autonomic Monopoly - a board game on autonomic pharmacology

ORIGINATOR: Ewen MacDonald, & Anneli Kojo, Pharmacology & Toxicology, University of Kuopio, P.O.B. 1621, FIN-70211 Kuopio, Finland: tel + 358 17162430; fax + 358 17 162424; e-mail Mcdonald@messi.uku.fi 

SUMMARY: A board game with questions on autonomic pharmacology 

STUDENTS: To be used by students (medical and pharmacy) during their first course in pharmacology in their second year. 

OBJECTIVES: To allow students to ask their colleagues questions on autonomic pharmacology using a game format. 

DETAILS: We have devised a board game to teach basic autonomic pharmacology. The board is about the size of a monopoly board, divided into approximately 40 different coloured squares. As in monopoly, students throw a dice to see to which square they will move. Yellow squares are neutral, students landing on a yellow square stay there until their next turn. Red squares are called side effect squares. Students landing on a side effect square must possess the correct antidote card. At the start of the game, each student has a full set of antidotes (atropine, tubocurarine, nicotine, hexamethonium, propranolol, prazosin, phentolamine, adrenaline). Presentation of the correct antidote allows the student to throw the dice again and progress, presentation of the wrong card means that they lose the antidote card and have to wait their turn. The lost card can be regained at blue squares which are correct/wrong type questions (if they have a full suit of antidotes, alternatively a correct answer allows them to throw the dice again). Green squares are multiple choice questions. Students answering are allowed one minute to look in the text book for the answer: a correct answer is rewarded by progression of two squares, a wrong answer by two squares back - in addition, the opposing players can assess whether they think their opponents are wrong and double the penalty. In passing the equivalent of GO on the monopoly board, the studentsþ marker (a lego building block) is crowned, thus the goal of the game is to build as high a lego skyscraper as possible. The game format allows students to relax and creates an environment where two hours pass by quickly as the students try to outwit their opponents. The board game can be taken home and played by students in the evening. It is popular with students in the days before the examination, it has proven to be a good way to cram for the multiple choice examination on autonomic pharmacology. 

9. Cardiovascular Pursuit - a board game on cardiovascular pharmacology

ORIGINATOR: Ewen MacDonald, Violina Lozeva & Anneli Kojo, Pharmacology & Toxicology, University of Kuopio, P.O.B. 1621, FIN-70211 Kuopio, Finland: tel + 358 17162430; fax + 358 17 162424; e-mail Mcdonald@messi.uku.fi 

SUMMARY: A board game with questions on cardiovascular pharmacology 

STUDENTS: To be used by students (medical and pharmacy) during their first course in pharmacology in their second year. 

OBJECTIVES: To allow students to ask their colleagues questions on cardiovascular pharmacology using a game format. 

DETAILS: We have devised a board game to teach cardiovascular pharmacology. The game resembles Trivial Pursuit in that the board is divided into coloured squares and the rules of Trivial Pursuit are used. The coloured squares on our board designate questions on the following topics 1) anti-hypertensives: 2) anti- arrhythmics; 3) anti-anginal medications; 4) drugs for cardiac insufficiency; 5) cholesterol lowering agents; 6) anti-coagulants and thrombolytics. As in Trivial Pursuit, only on one specially marked square can you collect the reward from that topic so students must navigate around the board trying to collect all six rewards and return to the goal. As long as they answer correctly the question on the square topic they can throw the dice again. A wrong answer means the turn passes to the next player and they must wait. In the classroom, pairs of students play against each other so they are either answering or asking the questions. The questions are multiple choice in nature, similar in difficulty and style to those they will encounter in their topic examinations and the students can consult the textbook before they answer. The intention of the game is partly to acquaint them with the contents of the textbook. Prior to the exam, the students can take the game home for one evening. 

10. Effect of alkalosis on the excretion of aspirin.

ORIGINATOR: Ian Hughes, Department of Pharmacology, University of Leeds, Leeds LS2 9JT; tel +44-(0)-1132 334313; fax +44-(0)-1132 334331; e-mail i.e.hughes@leeds.ac.uk 

SUMMARY: A data processing exercise (Excel) including a number of traps to illustrate points about data handling. The data supplied are the urine pH, volume and concentration of sodium salicylate in urine samples collected at various times over a 210 minute period. Data for normal and alkalotic subjects (16 in each group) are provided. The students are guided through a processing exercise which requires them to determine if alkalotic subjects show a significantly different rate of aspirin excretion. It is peer marked as described elsewhere. 

STUDENTS: Course, B.Sc. Honours Pharmacology and other Honours B.Sc. Year, 1. Number, up to 190. Course, medical. Year, 2. Number, 200. 

OBJECTIVES: To gain experience in the analysis of experimental data using a spread sheet (Excel) and interpret the results obtained. To illustrate the effect of alkalosis on drug excretion. 

DETAILS: The data supplied are the urine pH, volume and concentration of sodium salicylate in urine samples collected at various times over a 210 minute period. Data for normal subjects and those who took 10g sodium bicarbonate a few minutes before the dose of soluble aspirin (900mg) are provided (16 in each group). The data includes a control period where urine is collected before the aspirin is given. 
Some inaccurate data points are included (e.g. a pH of 66.5) which students should spot and decide how they will deal with the problem. Students are asked to plot mean (+SE) pH against time for both groups; amount of sodium salicylate (M+SE) excreted at each collection period against time; cumulative amount of aspirin (M+SE) excreted against time. They also calculate the % of the aspirin dose remaining in the body at each collection time. Appropriate statistics (t-test) will demonstrate a statistically significant difference between aspirin excretion in normal subjects and those who have taken sodium bicarbonate. 
The same data are available to the students in Minitab, As-Easy-As and Works for those who prefer these alternative packages. 
Marking of this exercise is done by peer marking (see elsewhere). 

