August 24, 1998 MANTCHI evaluation report1Summative project evaluationA MANTCHI project report(Deliverable, item number 15)This report may also be found at http://www.psy.gla.ac.uk/~steve/mant/deliverable.htmlbyStephen W. Draper, Margaret I. Brown, & Sandra P. FoubisterDepartment of PsychologyUniversity of GlasgowGlasgow G12 8QQ U.K.email: steve@psy.gla.ac.ukWWW URL: http://www.psy.gla.ac.uk/~steveFor more information on the MANTCHI (Metropolitan Area Network Teaching of Computer-HumanInteraction) project: see http://mantchi.use-of-mans.ac.uk/.The MANTCHI project was carried out by Glasgow Caledonian University, Heriot-Watt University, NapierUniversity, and the University of Glasgow, and funded by the Scottish Higher Education Funding Council(SHEFC) through the Use of MANs Initiative (UMI phase 2).PrefaceThis report concerns the evaluation work done on the MANTCHI project. It does not set out to describe theproject in general. Brief descriptions are found near the beginning of parts B and D. Further informationshould be sought in other papers and reports and through the project web site http://mantchi.use-of-mans.ac.uk/.This report is mainly assembled from drafts of three other papers as they were on 24 August 1998, whichcomprise parts B, C, and D, and which may be published elsewhere. Those papers will be revised andimproved in the near future, but there are no plans to update this report.ContentsA.IntroductionB.Evaluating collaborative tutorial teaching in MANTCHIC.Lessons on delivering tutorial teaching and ATOMsD.A cost benefit analysis of remote collaborative tutorial teachingE.Conclusion: the relationship with the project as a wholeAppendix 1 The list of evaluation studies performedAppendix 2 An example questionnaire instrument usedReferences

MANTCHI evaluation report2Part A:IntroductionThis report is assembled mainly from other papers in order to provide a deliverable promised in theMANTCHI grant application, where it is described only as "Summative project evaluation" (item number15). The meaning and scope of that now seems ambiguous between:1)The evaluation work we did. Part B presents a large overview paper on the (integrative) evaluationwork done on the project, which corresponds to reporting on what we did for project objective 2 (of 4):"To measure the educational effectiveness of this novel delivery of tutorial support using the methodof Integrative Evaluation". One of the products of this evaluation work was a set of recommendationsfor delivering our teaching materials: these are presented in part C.2)Evaluating our evaluation work. Part B also contains our self-criticisms of our evaluation method.We did what we promised, but what with hindsight might have been better evaluation aims?3)Evaluating the project, not the educational work. This should surely be the content, not of onedeliverable from part of the project team, but of the project final report. However as the projectevolved and we perceived new needs, we did perform a study of a different kind which is important toan evaluation of the project itself: the cost benefit analysis of using our approach to collaborativetutorial teaching. This analysis is reproduced as part D. In addition, the conclusion (part E) offers abrief summary of the features of the project as a whole, its results, and their relationship of theevaluation studies.The rest of this report therefore consists of:¥Part B: a long overview of the project’s integrative evaluation work, based on 20 studies (listed inappendix 1). One output of this is part C.¥Part C: a list of the recommendations for delivering the ATOMs based on the evaluation studies.¥Part D: a cost benefit analysis of the MANTCHI approach to remote collaborative tutorial teachingbased on an interview study of the teachers involved.¥Part E: A short overview of the relationship of these studies with the project as a whole, and its mainaims, themes, and innovations.

August 24, 1998 MANTCHI evaluation report3Part B:Evaluating remote collaborative tutorial teaching in MANTCHIbyStephen W. Draper & Margaret I. BrownIntroductionThis paper discusses the evaluation work on the MANTCHI project as a whole. The project focussed on"tutorial" material rather than primary exposition like lectures. It concerned teaching over a metropolitanarea network, and so involved a mixture of face to face and distance learning, and separate issues ofcollaboration between learners in different places, and of teachers in different institutions. It was interestedin the re-use of "tertiary" material such as past student solutions, and whether this was useful to learners.The evaluation work comprised about 20 studies. Obviously full reporting of so many studies, even thoughof modest size, is not possible within a single paper. On the other hand, such a paper can (and this paperdoes) select the main conclusions to report, and draw on evidence across multiple studies to support them.It can also discuss evaluation methods and problems on a broader basis than a single study could.The paper is divided into two parts, the first dealing with overall issues and the second with particularfindings. The first part introduces the project’s distinctive features and the particular demands these placedon evaluation. It then discusses our approach to evaluation, based on the method of Integrative Evaluationand so emphasising observations of learners engaged in learning on courses for university qualifications.The second part is organised around the major findings, briefly reporting the evidence for each. Thesefindings are grouped into perspectives: learning effectiveness and quality, features of the teaching, andissues of the management of learning and teaching.Part B1: The project and evaluation activities as a wholeThe MANTCHI projectThe MANTCHI project � Metropolitan Area Network Tutoring in Computer-Human Interaction �(MANTCHI; 1998), involving four universities in central Scotland for about 19 months, explored thedevelopment and delivery of tutorial material in the subject area of Human Computer Interaction (HCI) overthe internet in existing university courses for credit. "Tutorial" was broadly defined to mean anything otherthan primary exposition (such as lectures). Typically this material is an exercise created at another site andbacked up by a remote expert (often the author), who may give a video conference tutorial or give feedbackon student work submitted and returned over the internet. In some cases students on different courses, aswell as the teachers, interact. A unit of this material is called an "ATOM" (Autonomous Teaching Object inMANTCHI), and is typically designed as one week’s work on a module for a student i.e. 8 to 10 hours,including contact time. Responsibility for the courses and assessment remained ultimately with the localdeliverer. In this paper, we refer to these deliverers and also to the authors and remote experts as "teachers"(though their job titles might be lecturer, professor, teaching assistant etc.) in contrast to the "learners" i.e.university students.Teaching and learning normally includes not only primary exposition (e.g. lectures) and re-expression bythe learners (e.g. writing an essay), but some iterative interaction between teacher and learners (e.g. questionand answer sessions in tutorials, or feedback on written work). Mayes (1995) classifies applications oflearning technology into primary, secondary, and tertiary respectively by reference to those categories ofactivity. Technology such as email and video conferencing supports such tertiary applications. MANTCHIfocussed on tertiary applications, and the additional research question of whether such interactions canusefully be captured, "canned", and later re-used. We called such canned material "TRAILs".A key emerging feature of the project was its organisation around true reciprocal collaborative teaching. Allof the four sites have authored material, and all four have received (delivered) material authored at othersites. Although originally planned simply as a fair way of dividing up the work, it has kept all projectmembers crucially aware not just of the problems of authoring, but of what it is like to be delivering to one’sown students (in real, for-credit courses) material that others have authored: a true users’ perspective. Thismay be a unique feature. MANTCHI has in effect built users of higher education teaching material furtherinto the design team by having each authoring site deliver material "not created here".

MANTCHI evaluation report4The project devoted substantial resources to evaluation of these teaching and learning activities. This paperoffers a general report on that evaluation activity.Our evaluation approachThe evaluation method we used was based on that of Integrative Evaluation (Draper et al. 1996), which wasdeveloped during the TILT project (Doughty et al., 1995; TILT, 1996). The main characteristic is to studyteaching and learning in actual classroom use for reasons of validity that are of particular importance in thearea of learning in Higher Education for two reasons. Firstly learning here is characterised by, and dependsupon, conscious effort and choice, and hence on motivation: if you persuade subjects to use learningmaterials for an experiment they behave quite differently than if they are trying to get a qualification.Secondly, learning cannot be seen as a simple effect caused by teaching, but as the outcome of a wholeensemble of factors of which the intervention being studied (for instance some piece of learning technology,or in this case the ATOM materials) are only one. Trying to isolate one factor experimentally is usuallyunrealistic (leading to invalid studies) because in normal education, learners simply shift their use ofresources in response to the particular characteristics of what they are offered. This view of teaching andlearning is consistent with Laurillard’s (1993) model of the process, which suggests that 12 activities (ofwhich primary exposition such as a lecture or textbook is only one) are involved. When we measurelearning outcomes, we are measuring the combined effect of all of these not just the one we varied, and theothers are unlikely to have been held constant as learners adjust their use of activities and resources as theythink necessary (e.g. ask questions of their tutor when but only when they feel the primary exposition wasunclear). Such adjustment (i.e. this learner control) is a salient feature of higher education, and notsomething it is appropriate to suppress in a meaningful study, even if it were possible and ethical to do so.This is bad news for simple summative evaluation that aims to compare alternative teaching to decide whichis best, as Draper (1997b) argues. However evaluation is still possible and worthwhile, but turns out to bemainly useful to teachers in advising them on how to adjust the overall teaching to improve it: effectivelythis is formative evaluation of the overall teaching and delivery (not just of the learning technology or otherintervention), called "integrative" because many of those adjustments are to do with making the differentelements fit together better.Consistent with that formative role, we have found that many of the most important findings in our studieshave been surprises detected by open-ended measures, and not answers to questions we anticipated and sohad designed comparable measures for. By "open-ended" we mean that the subject can respond by bringingup issues we did not explicitly ask about, so that we cannot tell how many in the sample care about thatissue, since they are not all directly asked about it and required to respond. For example, we might ask"What was the worst problem in using this ATOM?" and one or two might say "getting the printer to workoutside lab. hours". The opposite category of measure is "comparable", where all subjects are asked thesame question and required to answer in terms of the same fixed response categories, which can then bedirectly compared across the whole sample. We use about half our evaluation effort on open-endedmeasures such as classroom observation and open-ended questions in interviews and in questionnaires, withthe rest spent on comparable measures such as fixed-choice questions applied to the whole sample.In previous applications of Integrative Evaluation, an important type of comparable measure has been eitherconfidence logs or multiple choice quiz questions that were closely related to learning objectives in order tomeasure learning gains. In MANTCHI, while extensively used, they are of less central importance, as thematerial of interest is not the primary exposition but student exercises and the interactions and feedbackassociated with it. Furthermore, when we asked teachers why they used the exercises they did, theirrationales seldom mentioned learning objectives but seemed to relate to aims for a "deeper" quality oflearning. We tended to make greater use of resource questionnaires (Brown et al. ,1996) to ask studentsabout the utility and usability of each available learning resource (including the new materials) bothabsolutely and relative to the other available resources. In this way, we adapted our method to thisparticular project to some extent, although as we discuss later, perhaps not to a sufficiently great extent.Our evaluation workWe carried out about 20 studies in all (each of a different delivery of an exercise) in the four universities.These studies were divided into three phases. In the first period, we did some studies of the courses intowhich new material would be introduced, both to get some comparison for later reference, and to gainexperience of studying tutorial exercises. In the second period (the autumn term of 1997), we studied thedelivery of the first ATOMs, and circulated some initial practical lessons. In the third period, we studied

August 24, 1998 MANTCHI evaluation report5many more deliveries of ATOMs.A typical study would begin by eliciting information from the teacher (the local deliverer in charge of thatcourse) about the nature of the course and students, and any particular aims and interests that teacher hadthat the evaluation might look at. It would include some classroom observation, and interviewing a sampleof students at some point. The central measures were one or more questionnaires to the student sample,most importantly after the intervention at the point where it was thought the students could best judge(looking back) the utility of the resources. Thus for an exercise whose product was lecture notes, that pointwas the exam since lecture notes are probably most used for revision. For a more typical exercise where thestudents submitted solutions which were then marked, we sometimes chose the time when they submittedtheir work (best for asking what had been helpful in doing the exercise) and sometimes the time when theygot back comments on their work (best for judging how helpful the feedback was). An examplequestionnaire from a single study is given in an appendix.Part B2: Findings from the evaluation workThere are a number of different ways to organise our findings. The most obvious one would be to organisethem by study i.e. evidence first then results. The disadvantage of that is that it tends to split up pieces ofevidence that support each other if they were gathered in different studies. Instead, what seem to be themost important findings are simply stated, and then the evidence supporting those conclusions issummarised.This gives a large set of small sections. One way of grouping them would be by stakeholder perspective:what did the learners think? what did the teachers think? what would educational managers e.g. heads ofdepartment think? The grouping adopted here is slightly different, into learning issues (e.g. what can we sayabout learning effectiveness and quality), teaching issues (e.g. is it worthwhile having remote experts?), andmanagement issues (e.g. tips for organising the delivery of ATOMs).There is some correlation between this grouping and the methodological one of comparable versus open-ended measures. Because we knew in advance we were interested in the issues of learning effectiveness wedesigned comparable measures for this, whereas most of the management issues emerged from open-endedmeasures (and complaints). However the correspondence is only approximate: for most issues there issome evidence from both kinds of measure.Learning effectiveness and qualityThe most important prior question about the project’s teaching innovations is whether they increase ordecrease learning quality and quantity. No significant or even noticeable differences were seen in exam andother assessment scores. However since these exercises were, like tutorials, only part of the teaching andlearning activities on each topic, this neither is surprising nor would have been conclusive if observed.Instead, we may ask questions about the value of the novel learning resources offered to students in thisproject, both generally and in comparison to others available for the same topic: were they valued or not,important or of little impact? These questions were mainly addressed through using forms of the resourcequestionnaire (Brown et al. 1996) which asks students to rate the utility of the learning resources availableto them.CSCLNThe clearest evidence for the value of an ATOM as a resource was found for the ATOM on CSCLN:computer supported cooperative lecture notes. In this ATOM, the class was divided evenly into teams, withone team assigned to each of the 20 lectures on that module plus one team for the index. Each team had toproduce lecture notes for their assigned lecture in the form of a web page, structured as a set of keyquestions addressed by that lecture and answers for those questions, while the index page maintained a tableto these other pages both by timetable (when the lecture was given) and by question (merged from thecontent of the pages). (This ATOM, and the pages produced by students, may be seen on the WWW atDraper; 1998.)The main evidence came from a short questionnaire which, since lecture notes find their main use whenrevision for exams is being done, was administered directly after the exam. Of 59 students, 98% responded;and of these 84% said they had referred to the communal lecture notes, 76% said they found them useful,and most important of all, 69% said they found them worth the effort of creating their share of them. Theyalso, as a group, rated these web notes as the third most useful resource (after past exam questions and

MANTCHI evaluation report6solutions, and the course handouts). This shows that, while not the most important resource for students,nor universally approved by them, this exercise had a beneficial cost-benefit tradeoff in the view of morethan two thirds of the learners.The same ATOM delivered in different universitiesAnother good source of evidence comes from the UAN (User Action Notation) ATOM which was deliveredto four groups of students at three universities. (This ATOM may be found through the project web pages;MANTCHI, 1998.) All students were asked "How much did you benefit by taking part [in the UAN ATOMexercise]?". Only 3 students in one university actually rated this as zero benefit. They were also asked themore directly interesting question "How did you rate the ATOM as a method of learning compared to the’traditionally’ delivered units of work experienced on your course?". At the first university, where theATOM’s author was also the local deliverer, 41% rated the ATOM as a superior, 50% as a similar, and only9% as an inferior method. At the second, only 25% rated as superior and 75% as inferior. At the third,there was a very low response rate (8%) for the questionnaire with this question, but in that sample all(100%) rated it as a superior method.This is clearly a mixed story. The unfavourable responses are clearly associated in the data as a whole witha high number of complaints about delivery (rather than content) issues, which are discussed below, andalso with it not being directly assessed or compulsory. An interesting point here, though, is that the methodwas most favourably received (at least for the UAN material) where the author was also the local deliverer:so that everything was constant except the formatting as an ATOM. This is direct comparative evidence onthe ATOM format itself.Three ATOMs at one universityThree different ATOMs were delivered in a single course (along with non-ATOM-ised topics) at oneuniversity, which should have allowed comparisons to be drawn by the same students among ATOMs, andbetween ATOMs and other topics not organised in this way. However the main feature here turned out tobe the declining numbers of students completing the ATOMs. In this case, the ATOMs were not done fordirect credit (marks given for coursework), but only indirectly as the ATOMs were topics that would laterbe assessed for credit in other ways. Many of these students stated that it was not worth the effort of doingthe work without direct credit. In a class of 50, 37 did the first ATOM, 15 the second, and none did thethird. This of course destroyed the opportunity for a nice cross-ATOM comparison, but directed ourattention to the workload question.Students were asked "Was the ’workload’ of the ATOM right for you?" on a 5 point scale. (This questionappears in the appendix.) It is interesting that at a university where the ATOM was compulsory, only 32%of the students (who were in year 3 of 4 undergraduate years) rated it above (harder) than the neutral point,whereas at the university where it was not directly assessed (and the learners were a mixture of year 4 andM.Sc. students) 62% rated it as harder work than seemed right.Features of the teachingRemote expertsA feature of many of the ATOMs was the involvement of a remote expert at another university. For oneATOM, students at three universities were asked about the usefulness of "receiving feedback etc. from theremote expert on your group’s solutions to the tasks". On a 5 point scale with the lowest point meaning ofno use at all, the proportion rating it at one of the top 3 ("useful" or better) points were 87%, 57% and 75%in the three universities. This combines the usefulness of getting the feedback with the fact that this camefrom a remote rather than local expert. It supports the idea that remoteness is at the least not an importantdrawback for this function.Open-ended measures suggest a mixed story. For instance at one university a class contained both year 4undergraduates and M.Sc. students. The latter perceived much more benefit in having a remote expert thanthe former. Elsewhere, some students suggested that a benefit of remote experts was not that they had moreauthority (as national or international experts in the topic), but that because they were not in charge ofassigning marks, the students felt freer to argue with them and challenge their judgements. This, ifgenerally felt, would certainly be an advantage in many teachers’ eyes, as promoting student discussion isoften felt to be difficult. It is also interesting in that it is largely the opposite of what the teachers’ seemed tofeel. For them, the remote expert gave them confidence to deliver material they did not feel a deep grasp of,and to handle novel objections and proposed solutions that students come up with.

August 24, 1998 MANTCHI evaluation report7Tertiary materialsIn some ATOMs, "tertiary" materials (i.e. past exercises, student solutions, and tutor feedback on thosesolutions) were made available to students. Exploring the use of this kind of material was one of theoriginal aims of the project. Obviously it could not be provided until the ATOM to which it belonged hadalready been delivered, and so had generated student material for later re-use (unless simulated by theATOM’s author). Evidence of the utility of such material (called "TRAILs") to later students is positive butscanty.When the statechart ATOM was delivered at one university, there were 50 in the class, of which 24completed the questionnaire while 15 did the exercise, but only 9 did both. Of these, 6 used the TRAIL, andall 6 of these found it at least "useful". When the same ATOM was delivered at a second university, therewere 11 in the class, of which 9 returned the questionnaire while 6 did the exercise as well as thequestionnaire. Of these, 2 used the TRAIL and both of these found it useful. Thus although we may saythat 100% of those who used a TRAIL rated it a useful resource, the numbers using it (whether from choiceor simply from happening to notice it) were too low to give much certainty about this positive result bythemselves. Open-ended comments were a second source of evidence supporting the positive interpretation,although on an even slenderer numerical base: "[They] Gave an indication of what was expected, thoughwe felt the quality of the submissions was generally poor, we had no knowledge of the acceptable standardrequired.", and "Bad examples more useful than good. Can see how (and why) NOT to do things. This ismuch better than being told how to do something ’this way’ just ’because’."Still other kinds of evidence also suggest that this is an important resource to develop further. Firstly,theoretical considerations on the importance of feedback for learning support it. Secondly, in the CSCLNATOM, the most valued resource overall was past exam questions and outline answers: a similar resource toTRAILs. Thirdly, and perhaps most important, in courses without such resources the open ended responsesfrequently ask for more feedback on work, model answers, and so on, strongly suggesting a widespread feltneed for resources of this kind.Management issuesFrom the start of our evaluations, as has been the case in many other projects, many of the points thatemerged as problems were not about learning outcomes nor about the design of the learning material itself,but were practical points about the management or administration of the activities (e.g. informing studentsproperly about resources and deadlines, availability of computing and other resources). In somedescriptions of the educational process these issues are called delivery or implementation (cf. Reigeluth;1983). From our perspective of seeing learning as the outcome of a whole set of activities (not the one-waydelivery of material), we categorise these issues as the management of the learning and teaching process:about coordinating and organising those activities, rather than designing their content. This view ispresented as an extension to the Laurillard model in Draper (1997a), and seen as at bottom a process ofnegotiation (tacit or explicit) between teachers and learners.These findings did not mainly emerge from comparable measures designed to test learning outcomes, butusually from open-ended measures that yield (among other things) complaints by students: mainly open-ended questions in questionnaires adminstered to whole classes, interviews with a subset of nearly everyclass we studied, and the direct classroom observations we did in a majority of our studies. In the next partof this report (part C) we present these findings, together with suggestions for responses. Full lists of them,usually with the student comments transcribed in full, were fed back to the course deliverers for use inimproving delivery next time.Conclusions on the evaluation performed within MANTCHIWhat we didn’t doThe most obvious question to ask about the project is whether our approach (say, the use of ATOMs) was agood thing? Did it work? Do ATOMs cause learning? The direct way to answer that would be to runexperimental groups that got them, and other groups that did not, or got a different presentation of the sametopics, and measure learning outcomes in the same way in all groups. We did not do this because it isunethical not to teach students we have been paid to teach, because in most cases students would have founda way to learn assessed topics in any case from other resources especially as our ATOMs were notthemselves the primary expository resource, because if (to avoid those problems) we studied students whodid not have to learn the topics for credit we would be studying a situation far removed from the one ofinterest (motivation is the single key factor controlling learning in higher education, since students areresponsible for their own learning), and because in any case no modern theory of education regards material

MANTCHI evaluation report8as simply causing learning. We therefore remain content not to have attempted a direct, controlled,comparative study.Nevertheless we were alert for any negative summative evidence, such as a sudden slump in exam results,which if found, would certainly signal a problem requiring attention. No significant change in exam resultsemerged. Our own measures of learning outcomes were mainly in students’ self-estimates (confidence)about topics. But although these measures indicated satisfactory learning outcomes, they could not becompared across years to get ATOM vs. non-ATOM measures, as a main consequence of the project was tointroduce new curriculum content.What we did wrongGiven that our focus was tutorial exercises, we should perhaps have developed an outcome measurementmethod especially for these. In evaluating primary (expository) material, the method is usually to elicitlearning aims and objectives, and to test the extent to which these are achieved by each student i.e. to usemeasures directly related to these (Draper et al.; 1996) such as multiple choice question quizzes. Early inthe project we collected something analogous to learning objectives by asking each teacher why they usedeach exercise: we called these Tutorial Provision Rationales (TPRs). It was immediately striking thatteachers did not usually give testable learning objectives as the purpose for these exercises, but broaderaims. For instance "... the most important part of learning occurs by actually doing the big exercise... I feelthe ’intrinsic feedback’, i.e. the direct experiences of what does and doesn’t seem to work, is the main sourceof feedback." "by applying the technique they are going to be thinking about HCI evaluation (initially) anddesign (later) from a new perspective. Also working with a common language for HCI should help toprovide insights." "...They are encouraged to try and verbalise why they like a system .... This enables themto realise they need a vocabulary to discuss these issues."We failed to devise measures, as perhaps we should, to test whether the aims expressed in the TPRs hadbeen achieved. This might have been a more appropriate summative measure in this or any project abouttutorial material than the usual measures of learning objective achievement such as quiz and exam results,which focus on facts and specific skills, not depth of understanding or strength of belief or appreciation of aproblem.Even given our evaluation designs, we had some significant problems in executing them. With hindsight,this is most obvious in our missing the opportunities for good comparisons for one ATOM delivered inseveral universities and for several ATOMs delivered in a single course at a single university. We missedmaking the most of these opportunities by failing to ensure that most or all the students took the ATOMs(increasing numbers opted out in some courses), and even where students did the ATOM work, wesometimes failed to get them to complete the evaluation instruments.Allowing students the option of whether to do the ATOM, either explicitly or implicitly by awarding nodirect assessment credit for the exercises, seems liberal but undermines the potential for learning from theinnovation. It is probably a mistake to view this as giving students a free choice and perhaps inferring fromthe low uptake that the material was inferior to other material. In fact, the assignment of credit by teachersseems to be one of the most powerful signals (as perceived by students) about what is important: no creditimplies that the teacher doesn’t value it. On the other hand, the impulse not to force students to take newmaterial reflects the wisdom of experience in introducing innovations. Arbitrary funding constraints set thisproject at less than two years. A more sensible duration would be three years, with the first spent inpreparations and studying the "status ante", the second in introducing the innovations in a ratheruncontrolled way in order to catch and remedy the main problems while minimising the risk to thosestudents’ interests, and the third in a more controlled and uniform delivery. Our actions in our second andfinal project year turned out to be a compromise between the plans, both desirable, appropriate to a secondand third year.The failure to get a good response rate to data collection in many cases is again an issue related to theunwillingness of the teachers to impose pressure on their students. In this project, as in others, we foundteachers to be staunch defenders of their students against the rapacious desire of the evaluators to extracthuge amounts of data regardless of the danger of alienating students by exhausting them. Furthermore,possibly less creditably, teachers are reluctant to sacrifice "their" contact time to having students (forexample) fill in a questionnaire, even though this is essentially an activity in which the teacher learns fromthe students about the state of their shared teaching and learning activity. Yet the use of such scheduledtime for evaluation did turn out to be important. Our attempts to use lab. times were not very effective asonly a minority of students on these courses would be present at any one time. Our attempts to use a WWWquestionnaire met with a very low response rate, apparently mainly because the students did not have

August 24, 1998 MANTCHI evaluation report9"processing web pages" as a regular activity, especially not one that involved the definite work of filling in aquestionnaire. Email questionnaires, though somewhat better since students often did have replying to theiremail as a regular activity, still brought a fairly low response rate. As sales people know, personal contactand an immediate deadline (however artificial) both greatly enhance the response rate. Hence, while thereasonable interests of students must be considered, time at scheduled class meetings does seem arequirement of effective data gathering. An interesting case was the gathering of crucial data for theCSCLN ATOM at an exam. Even the evaluators were worried that this would cause protest, but in factalmost complete compliance was obtained without any objection, though the voluntary nature of theexercise was stressed. But on close consideration, it can be seen that the request was in proportion (5minutes of questionnaire filling tacked on to 2 hours of exam), it was at a time when stress was relieved(after, not before, the exam) and when the subjects had no other urgent engagement to go to, and it had thepersonal element (the invigilator was the teacher who wanted the data and was making the appeal face toface).With hindsight, then, we can see what went wrong and what we could have done better. Different projectmembers exhibited different strengths, and it is probably no coincidence that the one who got the bestevaluation data did the least in delivering ATOMs authored by others and setting up potentially interestingcomparisons, while those who did the most at the latter were least effective in organising the extraction of agood data set. The project was effective in collaborating in producing material and in exchanging it fordelivery in other institutions, but that collaboration should have been pushed through to a greater extent inplanning the evaluations. Without effective data gathering, much of the other work loses its value. Ineffect, the evaluators had a plan and designed satisfactory instruments in every case, but sometimes failed tosecure enough active cooperation to reap the benefits.Integrative evaluation is, in contrast to controlled experiments, organised to a great extent around theteachers delivering the material. This is because it aims to study delivery in real teaching situations. Theshortcomings in data gathering in this project show that despite that orientation, it is necessary to securesome concessions from teachers for the benefit of the evaluation goals in the form of scheduled class timefor evaluation and of ensuring that students do use the material by giving credit for it in order to learn fromthe innovations. While evaluation can and should be planned with the teachers and around their constraints,we do have to insist to a greater extent than we did in this project on formulating a definite evaluation planin each case capable of leading to definite findings, pointing out that otherwise much of the effort of theproject is wasted. In fact what is not hard � and should be done � is to enlist student sympathy bypresenting the aims of the whole intervention, how their data will affect the quality of future teaching, andthe whole plan complete with the evaluation actions they will be asked to cooperate with.What we did rightNevertheless, despite those reservations, this was probably not an important failing in this project. Ourevaluation seems satisfactory in the formative purpose central to integrative evaluation of discoveringproblems for the delivering teachers to remedy. A sample of these were given in in an earlier section. Theyare typically to do with how to adjust the delivery to improve its effect. While some were detected earlyenough to influence later delivery, the project was too short for many of them to have been acted on yet.Failing to get better comparative data on learning outcomes is probably of little importance. All theindications we have suggest that the quality of learning from ATOMs is at least as high as from othersimilar material (i.e. learning quality per topic was at least maintained on average), but that there was noincrease in quality so large as to make that the important feature of the project. Instead, the real gains lieelsewhere: in the introduction of topics that the local deliverers of a course judge desirable but wouldotherwise not teach. In other words, the gains are in curriculum content, not in how a fixed curriculum ispresented. Evaluation based on student responses is important to check that quality is at least maintained,but is unlikely to yield evidence about the value of changing the curriculum. The evaluation we did, while itcould be improved, seems adequate for the summative purpose of quality checking, as well as for theformative purpose of guiding improvements in the overall delivery of the teaching.What we need to do in futureAs the project unfolded, and its main benefits gradually emerged, it eventually became clear that futureimprovements to its evaluation should fall into two classes: firstly, the improvements to method discussedabove (direct measures of the attainment of the aims expressed in TPRs, and more complete planning ofdata gathering), and secondly completely new forms of evaluation, not foreseen when the project began, toaddress out new perception that the main benefits are in facilitating curriculum change by supportingteachers in adopting on to their courses material (ATOMs) authored elsewhere on topics they are not alreadyfamiliar with. We would therefore propose at least three further types of evaluation:

MANTCHI evaluation report101.Evaluating the benefit of curriculum change. Presumably this would require surveys of teachers,professional bodies, and employers on the relative utility of various topics. A further approach to this couldbe to study large student projects (on courses which have them), and analyse what topics and techniques areactually used by and useful to students when they are engaged in HCI projects.2.Formative evaluation, not of student use of the materials, but of teacher use of the materials. That is,the project concerns use of material by those other than its authors. This adoption is a crucial taskperformed by teachers, the difficulty of which will depend to a significant extent on the form in which thematerial is offered, and the support if any offered by the original authors. Formative evaluation of thisadoption task can improve formats and support tools. We are just beginning work of this kind as we evolvethe format of ATOMs with a view to dissemination beyond the project.3.Whether teachers decide to adopt an ATOM, at least outside the project and any special motivationthat supplies, will depend upon their perception of the costs and benefits such adoption will afford them.This is crucial to the longer term success of this work, but requires a quite different kind of evaluation:centered on teachers not learners, and requiring an investigation into what they count as benefits, and thedevelopment of methods for measuring costs as experienced by teachers. As we began to recognise theneed for this late in the project, we launched a small interview study of the teachers involved, asking howmuch work (time) it had taken to author ATOMs, to deliver them, whether they thought they wouldcontinue to use the ATOMs beyond the project, and why. This will be reported elsewhere. One crucialview that emerged was the idea that the main benefit for some of using someone else’s ATOM was to beable to cover a topic the deliverer thought important but was not confident in teaching (a curriculum gain),but that after having the author as a remote expert for a year or two, the deliverer would probably beconfident in delivering it solo in future. This would mean that ATOMs were a form of staff developmentmore than a permanent form of collaborative teaching.ConclusionsOverall, the evaluation studies provided formative information for improving the overall delivery of thematerial, and summative evidence on learning outcomes and quality that suggests that the ATOM-isedmaterials are of at least as high a quality as other material, although by no means always preferred. Onetelling piece of favourable evidence was that on one course students preferred the ATOM authored by theirteacher to other parts of the course also developed by him.Our studies suggest however that the main gains are in improved curriculum content and in staffdevelopment (expanding the range of topics a teacher is confident of delivering), but that differentevaluation methods must be developed and applied to study that properly.So with hindsight we should have spent less effort on learner evaluation and more on teacher evaluation: onwhether they felt their work was better or worse, and more or less difficult. Cost measures would be acrucial part of this, as they will determine whether the project is carried forward: i.e. would the teachers useATOM material without the extra motivation of participating in a funded project?

August 24, 1998 MANTCHI evaluation report11Part C:Lessons on delivering tutorial teaching and ATOMsbyMargaret I. Brown & Stephen W. DraperThis report presents collected lessons, findings and recommendations, learned during the MANTCHI (1998)project as a result of 20 or so evaluation studies, concerning tutorials and how to deliver web-based tutorialsupport (ATOMs) to students on HCI courses in 4 Universities. (An overview of their findings is given inanother report: Draper & Brown, 1998.)This report is structured into the following sections:C1&2.The lessons (tutorials and delivery of ATOMs): if you want to know what we recommend, justread these.C3.The basis: a short discussion of the kinds of evidence underlying this report, which you shouldread if you wonder just how much faith to put in them.C4.The theoretical view: a short discussion of the kind of lessons these are.C1. The lessons: TutorialsThis section presents our collection of findings and recommendations from the evaluation of HCI tutorialsbefore the introduction of the MANTCHI ATOM structure for tutorial material.1.

ExpectationsAccess to past exam papers, specimen questions and worked examples gives students an idea of theapproach they should take to learning and processing the lecture and other material. This is very highlyvalued by many students.2.

Practical experienceStudents reported the importance of practical experience of actual interfaces, exercises, examples etc. andconsidered that they required more of these on their courses along with more practical experience of "newtechnology". Some students studying several formalisms suggested applying the different formalisms to thesame interactive device.3.

FeedbackStudents valued feedback and considered small tutorial groups were ideal for this. Even without theexpected feedback, many still valued the practical experience of exercises.4.

CollaborationStudents were on the whole enthusiastic about collaborating with students in other universities. Those whohad been involved in the first MANTCHI collaborations identified some of the benefits (seeing /hearingother students’ experiences) and disadvantages (having to be available at the same time as the other students)of collaborating.5.

Information about the students involvedStudents at different levels/courses may have different "requirements" and may require different kinds oftutorial support.6.

Video conferencesStudents who had been involved in a video conference, considered that these should only be held for aspecific, well defined purpose. Technical problems can interfere with a conference especially if lecturershad not experienced video conferencing before.

MANTCHI evaluation report12C2. Lessons: Delivery of ATOMsThis section presents our collection of findings and recommendations from the delivery of ATOMs1.

Computer and other Technical Support

The Network is not 100% reliable. Adequate technology has to be available and working todeliver/support an ATOM. Lecturers delivering ATOMs have to have alternative plans in hand in case theNetwork goes down. This is one reason for providing paper-based resources. If the ATOM requires studentsto use other equipment (in the case of the two ATOMs: scanners and pdf readers), these have to beaccessible as do sufficient numbers of suitable computers.2.

Web-based vs. Paper ResourcesWeb-based instructions and resources may also need to be given to students on paper. During student use ofsome ATOMs, lecturers handed out paper-based instructions and resources. In some cases this was becausethe students were unable to access the web-based resources, in other cases it was because the lecturerwished to give the students additional instructions which superseded those on the ATOM web page.Students usually download and print the web-based resources which is less efficient than these resourcesbeing centrally copied on to paper and handed out. Students reported that though it can be useful to accessinformation etc. electronically, this is not always possible and anyway they like having a hard copy that theycan make notes on. This also covers the problem of the network not functioning when needed by thestudents. It is also likely that the students will not have continuous access to computers while completingtheir assignments.3.

Information about the students involvedKnowledge of the students’ previous experience is useful to lecturers involved in collaborative teachingbefore lecturing/conducting a remote tutorial. Local teachers need to brief remote teachers on this.4.

Assessment of ATOM tasksIf the ATOM tasks are not directly assessed, students may not complete the tasks. Where courses containmore than one ATOM and the tasks are not directly assessed, students may be less likely to complete thetasks for the later ATOMs. If the ATOM tasks are not directly assessed, students are more likely to reportthat the workload is too heavy than if it is directly assessed.5.

Students’ ExpectationsExpectations should be clear. ATOMs may involve remote experts, web-based instructions, and learningresources as well as some "in house" lectures, handouts and other resources. Students require informationabout what is available to them and what is expected of them in the way of self-tuition (resource-basedlearning) etc.6.

Content of ATOMIt should be clear if local instructions about the assignments (completion, submission etc.) differ from thoseon the ATOM home page. The ATOM (or the course web page) should contain clear information on: whichresources will be delivered locally (in house), what to use: (e.g. a real physical radio alarm in an exercise onformal descriptions); access passwords; the date solutions should be submitted; exactly how solutionsshould be submitted; the approximate date on which web-based feedback will become available.7.

TimeInstructions about the ATOM resources and assignments have to be sent to students in plenty of time.Students do not all check their e-mail every day. Students admitted that even if they are given informationin plenty of time they may not act on it. However where web-based resources (or any resources) have to beused before an assignment is to be attempted, students have to be given clear instructions in plenty of timefor them to be able to plan and use the resources. They have to have the information to allow them tomanage their time effectively.8.

Remote Expert and Local DelivererIt should be clear to students whether the "in-house" teachers are "experts" or "facilitators". Each ATOMhas a domain expert. The lecturer delivering the ATOM to his/her students need not be an expert in thesubject. It is useful if the students are made aware that the lecturer may be "facilitating" rather than"teaching" and also that the work will involve "resource-based" learning utilising the ATOM web-basedresources and a domain expert.

August 24, 1998 MANTCHI evaluation report139.

Feedback from Domain ExpertStudents should be alerted when the web-based feedback on their solutions is available. They should alsobe alerted when feedback on the solutions from other universities is available. I.e. posting them on the webwithout e-mailing an announcement is unsatisfactory.10.

ATOMs involving Group Work

Group work involves extra organisation and time which has to be taken into account. Students recognisedthe benefits of group work, but found that it took more time than working in pairs or alone. This appearedto matter more where the task was not directly assessed. If possible, group work should be mainly withinregular timetabled sessions of course to avoid clashes between courses. Similarly video conferences shouldalso be within regular timetabled sessions. (The general problem is that of organising group meetings andirregular class meetings, which suddenly require new times to be found in the face of, for many students,conflicting classes and paid employment.)11.

New Types of Resources Students may need to be encouraged to access and use new types of resourcesStudents varied in their use and reaction to the resources available on an ATOM. Many students did not usethe TRAILs and other solutions and feedback. Until they become familiar with such resources they mayneed to be encouraged to use them. However we do have some evidence of the resources including solutionsand feedback (tertiary resources) being re-used by some students while completing their projects/ essays.12.

HyperNews Discussion ForumIn future it may be necessary to manage the discussion in some way as the discussion forum was hardlyused. During the use of the first two ATOMs this was really just used as a notice board for submittingsolutions and getting feedback from the "Remote Expert". One student who did not attend the ATOMlab/tutorial sessions reported using the solutions and feedback on Statecharts and ERMIA tolearn/understand these formalisms. In later ATOMs, solutions were submitted on web pages.13.

Collaboration between Students from different UniversitiesRivalry between students at different Universities can result from ATOM use. Although this can be a goodthing, we have to be careful to avoid the collaborations from discouraging some students from activelyparticipating. Collaboration is mainly perceived as a benefit by students but on one of the ATOMs involvingstudents at two Universities, comments from students at both universities indicated some rivalry andannoyance at comparisons used in the feedback.14.

The Integration of ATOMs into CoursesATOMs are discrete units. The point has been raised that ATOMs could fragment a course, reducing thepossibility of relating that topic to other parts of the course. This could be a problem especially if severalare used. It is something that should be kept in mind. Integration of the ATOMs may be improved byasking students to write a report involving the topics studied on the ATOMs used, as this appeared to besuccessful with some referring back to the solutions and feedback.C3. The basis: what is the nature of the evidenceThe evaluations on which these recommendations are based were carried out in three phases. Those in Phase1 led to the findings reported in Section A and those in Phases 2 and 3 led to the lessons in Section B. Wewon’t give the actual evidence for every lesson for reasons of space and your boredom. Here is a discussionof the kind of evidence, and as an illustration all the evidence underlying one of the findings. This shouldbe enough for you to understand the degree of strength and weakness of the evidence, and so to estimate thedegree of belief merited by these lessons.These findings did not mainly emerge from comparable measures designed to test learning outcomes, butusually from open-ended measures that yield (among other things) complaints by students: mainly open-ended questions in questionnaires administered to whole classes, interviews with a subset of nearly everyclass we studied, and the direct classroom observations we did in a majority of our studies. Full lists of thelessons, usually with the student comments transcribed in full, were fed back to the course deliverers for usein improving delivery next time. For one example item, we give details of the evidence on which thefinding and recommendations were based. Should it be important to clarify an issue first identified by open-ended measures, then a more systematic measure can be applied. For instance, when the difficulties ofgroup-work, and claims about high work load appeared, we then designed some systematic measures of

MANTCHI evaluation report14these to investigate them further. Similarly, should one of the lessons in this report be particularly importantto you, then you should include some specific measures of it in your own evaluations.An example of the evidenceHere is some of the evidence on which the lesson "Web-based vs. Paper Resources" (no.2 in section B) wasbased.In one study, all were asked if they had any problems while accessing the web-based resources. 25%reported some problem, examples being "Password problems plus early setbacks with software.", "Onlearning space � crashes". In a second study, all students were asked "Did you experience any difficultygaining access to any resources / activities during the use of the ... ATOM?" 3 (13.6%) reported problems:"Remote web page" "server was down from where I had to access on-line." "Lab was too busy during labsessions". They were also asked about resources for which there was insufficient time, which yieldedcomments including these: "Remote web page was too remote, took a very long time to view", but anotherstudent said "None! Most are web-based and therefore can be accessed at any time, when most convenient".In a third study, students were asked "What else would have helped at the two tutorials this week?" whichelicited an 83% response rate including this long reply: "Computer equipment that worked! A lot of timewas wasted in tutorials trying to fight with the equipment being used. It is not a necessity to teach throughthe use of computers when teaching to a computer course. In fact the opposite is true because computerstudents above all recognise the problems that can occur by over complicating a problem by using advancedcomputing e.g. the newsgroup on a web site (where a simple newsgroup added on to [the] news serverwould have achieved the same inter-communication and been far more reliable/faster than web browsing)and using the scanner (where simply drawing the chart on the computer would have been much faster andproduced much clearer results for everyone to view). This is not a criticism of the ATOMs or the teachingmethod but more of the implementation which although seeming perfectly reasonable proved only to hinderour progress in learning about this topic!" In a fourth study, students were asked "Did you print the ATOMinformation and scenario from the Web?"; 10 (45.5%) said yes, 12 (54.5%) said no. They were asked ifthey used the paper or web form: 7 (31.8%) said paper, 10 (45.5%) said web, 4 (18.2%) said both. Theywere asked to explain why; among the numerous comments were "I like to save paper", "I took the workhome", "some documents don’t print well", "Web-based was easier to refer to related documents because oflinks". In a fifth study, printed versions were provided but students were asked if they had already printedout the web documents: 25% said yes. When asked which form they used, 45.8% used paper form, 20.8%the web form, 12.5% used both, and 20.8% didn’t answer. In a sixth study, when asked how the ATOMcompared to traditionally delivered units, one student said "Personally, I do not like using the net as alearning aid, I spend enough time working on a PC as it is without having to rely on the World Wide Wait toscroll through text on screen. Call me old fashioned, but I do prefer reading from books/journals/papers - abit more portable and quicker to access - I wish I’d recorded how much time I waste during a week loggingon, waiting for Win95 to start, waiting for Netscape etc. etc. etc. If I have an hour free in between lectures itis just impractical to get any work done on a PC." In a seventh study, when asked to comment on "Howuseful do you consider the ... ATOM Web-based resources were to you in learning & understanding ...? ",two explanatory comments (for low usefulness ratings) were "Items in pdf format prohibited many peopleviewing the docs", and "Paper-based notes are easier to manage and access. Paper notes don’t crash!"C4. The theoretical viewThe main product of integrative evaluation (the method we used: Draper et al., 1996) is formativerecommendations, not mainly of the software or other material being tested, but of the overall teachingdelivery of which it is (only) one part. From the start of our evaluations in MANTCHI, as has been the casein many other projects, many of the points that emerged as problems were not about learning outcomes norabout the design of the learning material itself, but were practical points about the management oradministration of the activities (e.g. informing students properly about resources and deadlines, availabilityof computing and other resources). It is this set of problems, and recommendations for avoiding them, thatare presented in this report.In some descriptions of the educational process these issues are called delivery or implementation (cf.Reigeluth; 1983). From our perspective of seeing learning as the outcome of a whole set of activities (notthe one-way delivery of material), we categorise these issues as the management of the learning andteaching process: about co-ordinating and organising those activities, rather than designing their content.This view is presented as an extension to the Laurillard model in Draper (1997), and seen as at bottom aprocess of negotiation (tacit or explicit) between teachers and learners.

August 24, 1998 MANTCHI evaluation report15Many of the lessons in this report may seem obvious to readers, not so much from hindsight but becausethey are familiar points in the education literature. They are often rather less familiar to higher educationteachers (who seldom read that literature), and who have very many such practical details to deal with indelivering any course (another reason for calling them "management" issues). This suggests that manygains in learning and teaching quality might be made, not by technical and pedagogical innovation, but byattention to best practice at this management level, backed by integrative evaluation to detect and feed backthose points that emerge strongly as issues in each particular case.

MANTCHI evaluation report16Part D:A cost-benefit analysis of remote collaborative tutorial teachingbyStephen W. Draper & Sandra P. FoubisterIntroductionA strong tendency in the evaluation of learning innovations and learning technology is towards learner-centred evaluation. There are at least two important reasons for this: if the aim is to establish claims abouteducational effectiveness, this is most directly done by measuring learning outcomes (i.e. studying theperformance of learners) rather than only the opinions of teachers or other experts; and if the aim is todiscover the often unexpected bottlenecks determining performance, which often vary widely betweendifferent cases, then again observing real learners in their actual situation is crucial. Our own work onIntegrative Evaluation (Draper et al., 1996) has been in this direction. However there are other importantissues which cannot be addressed in this way, but instead require some form of teacher-centred study. Thatis particularly the case with innovations whose main benefit is likely to be in saving costs in some form.As with studying learning benefits, the issues are likely to be complex and the literature is much lessdeveloped (but see, for example, Doughty, 1979; Doughty, 1996a, 1996b, and Reeves, 1990). Identifyingthe kinds of benefit (and disbenefit), some of them unanticipated, is at least as important as takingmeasurements of those kinds that were expected. This paper reports an attempt at this, based oninterviewing 10 teachers involved in an innovative project on remote collaborative tutorial teaching.The MANTCHI projectThe MANTCHI project � Metropolitan Area Network Tutoring in Computer-Human Interaction �(MANTCHI; 1998), explored remote collaborative task-based tutorial teaching over the internet. Theproject involved four universities in central Scotland for about a year and a half, and worked in the subjectarea of Human Computer Interaction (HCI). The material was delivered in existing university courses forcredit. "Tutorial" was broadly defined to mean anything other than primary exposition (such as lectures).Typically this material is an exercise created at another site and available as web pages. Sometimes it isdesigned to use a remote expert (often the author) as part of each delivery, who may give a video conferencetutorial or give feedback on student work submitted and returned over the internet. In some cases studentson different courses, as well as the teachers, interact. A unit of this material is called an "ATOM"(Autonomous Teaching Object in MANTCHI), and is typically designed as one week’s work on a modulefor a student i.e. 8 to 10 hours, including contact time. Responsibility for the courses and assessmentremained ultimately with the local deliverer. In this paper, we refer to these deliverers and also to theauthors and remote experts by their role as "teachers" (though their job titles might be lecturer, professor,teaching assistant etc.) in contrast to the learners, who in this study were all university "students".A key emerging feature of the project was its organisation around true reciprocal collaborative teaching. Allof the four sites have authored material, and all four have delivered material authored at other sites.Although originally planned simply as a fair way of dividing up the work, it has kept all project memberscrucially aware not just of the problems of authoring, but of what it is like to be delivering to one’s ownstudents (in real, for-credit courses) material that others have authored: a true users’ perspective. This maybe a unique feature. MANTCHI has in effect built users of teaching material further into the design team byhaving each authoring site deliver material "not created here". It is also a system of collaborative teachingbased on barter. This goes a long way to avoiding organisational issues of paying for services. Howeverthe details may not always be straightforward, and the future will depend upon whether costs and benefitsbalance favourably for everyone: the core reason for the present study.Evaluation of learning in MANTCHIThere was extensive evaluation work within MANTCHI, reported elsewhere, of the educationaleffectiveness of this material in actual classroom use, based on the method of Integrative Evaluation (Draperet al. 1996). Overall, the evaluation studies provided formative information for improving the overalldelivery of the material, and some summative evidence on learning outcomes and quality that suggests thatthe ATOM-ised materials are of at least as high a quality as other material, although by no means alwayspreferred by students. One telling piece of favourable evidence was that on one course many studentspreferred the ATOM authored by their teacher to other parts of the course also developed by him. Our

August 24, 1998 MANTCHI evaluation report17studies suggested however that the main gains are in improved curriculum content and in staff development(expanding the range of topics a teacher is confident of delivering), something that our learner-centredevaluation could not directly demonstrate, but that teacher-centred evaluation could.Another thing those evaluation studies could not show was whether we could expect teachers to use theATOM materials beyond the end of the project and its special motivations for the participants. Theeducational benefits seem to be sufficient to warrant this, but not enough to provide an overwhelmingreason by themselves regardless of costs and other issues. This would depend upon whether teachers foundthem of overall benefit. Another kind of study was needed to investigate these issues.The purpose of the studyWhether teachers decide to adopt an ATOM, at least outside the project and any special motivation thatsupplies, will depend upon their perception of the costs and benefits such adoption will afford. This iscrucial to the longer term success of our work, but requires a quite different kind of evaluation: centred onteachers not learners, and requiring an investigation into what they count as benefits, and the developmentof methods for measuring costs as experienced by teachers. As we began to recognise the need for this, welaunched a small interview study of the teachers involved, asking how much work (time) it had taken toauthor ATOMs, to deliver them, whether they thought they would continue to use the ATOMs beyond theproject, and why. This yielded information on estimated quantity of work, on the kinds of cost and benefitperceived, and also on where the ultimate significance of this ATOM approach (and hence of theMANTCHI project) might lie.MethodWe accordingly performed a short study in the final month of the project, consisting of retrospectiveinterviews with the participating teachers (authors, remote experts, local deliverers). Each interview lastedabout an hour. The agenda for the interviews was to ask how much time and effort had gone into activitiesrelated to creating and delivering the ATOMs, whether that teacher expected to use the ATOMs beyond theend of the project, and to identify what they thought the costs and benefits were. Actual times wereobtained (and are shown in the table below), although the accuracy of these estimates is probably quite poordue to the retrospective nature of the measure: this discussion took place well after the actual delivery ofthe ATOMs, in some cases over a year later. At least as important a result was the insight afforded into howthese teachers think about the pros and cons, the costs and benefits, of these materials i.e. identifying thekinds, rather than the quantity, of costs and benefits found to be relevant by the participants. We also notedcomments about how to use ATOMs, the relative advantages of each type, the best way to use a remoteexpert, etc., although not all are discussed here.The variety of ATOMsATOMs vary considerably in their nature, which of course affects the costs associated with each. Thissection briefly describes those features likely to affect time costs for teachers, and hence the values given inthe table. (The ATOMs themselves will be available via the project website: MANTCHI, 1998.)From this point of view of time costs, there are three types of ATOM. In the first group described below, aremote expert was actively involved in the delivery and this was a cost not incurred in other ATOMs. In thesecond group, students interacted between institutions, incurring extra coordination costs, and implying thatdeliverers at both institutions were involved simultaneously. In the third group, there was no dependencyduring a delivery on people at a remote site (although there were dependencies on remote resources such asweb sites). This grouping is only for the purpose of bringing out types of cost; in a classification in termsof pedagogical method, for instance, the CSCLN and remote presentation ATOMs would be groupedtogether as being based on teachback.The CBL (computer based learning) evaluation ATOM concerned teaching students how to perform aneducational evaluation of a piece of CBL. The students had to design and execute such an evaluation, andwrite a report that was assessed by the local deliverers. The interaction with the remote expert was by twovideo conferences, plus some discussion over the internet (email and a web based discussion tools). The UAN ,ERMIA

, and

Statechart

ATOMs each concern a different notation for specifying the design of a userinterface. These ATOMs each revolved around an exercise where students, working in groups, had tospecify an interface in that notation. These solutions were submitted over the internet, marked by theremote expert, and returned over the internet.

MANTCHI evaluation report18The

CSCW

ATOM is a group exercise, which involves students working in teams assembled across twoinstitutions to evaluate an asynchronous collaboration tool (BSCW is suggested). They first work togetherusing the tool to produce a short report related to their courses, and then produce evaluation reports on theeffectiveness of the tool. The formative evaluation

ATOM takes advantage of the fact that students at oneuniversity are required to produce a multi-media project as part of their course. In this ATOM, studentsfrom a second university are each assigned to one such project student, and perform an evaluation of thatproject, interacting with its author remotely through email, NetMeeting, and if possible video conferencing.The ATOM on remote student presentations is a form of seminar based course, where students take turns tomake a presentation to other students on their reading, and are assessed on this. In this ATOM, thesepresentations are both to the rest of their class and, via video conference, to another class at anotheruniversity.The

CSCLN

(Computer Supported Cooperative Lecture Notes) ATOM required students to create lecturenotes on the web that accumulate into a shared resource for the whole class, with one team assigned to eachlecture. There was no role for a remote expert. The website evaluation

ATOM involves the study andevaluation of three web sites on the basis of HCI and content. Students complete the exercise on their own,over the course of a week, and submit and discuss their evaluations via Hypernews. In the website design

ATOM students work in groups to produce a web site; there is no remote collaboration. In this ATOM, asin fact in all the ATOMs in this group, the exercise could be reorganised to involve groups split across sites,as in the previous group.Result tableHere is a table that allows comparison between the time estimates of the various elements in an ATOM’slifecycle. Since many of the ATOMs were elaborations on pre-existing tutorial exercises, the presence orabsence of an existing version is also noted.ATOMPre-existedFindingresourcesAuthoringPreparation- AuthorPreparation- DelivererDeliveryMarkingRevisionCBLYES-3 - 4 hrs2 hrs3 hrs2 X 2hrsvideo-conference1 hr photo-copying1 hr per group0UANYES-4 hrs0.5 hrNapier: 2 daysHeriot-Watt: 1 hr00.5 hr pergroup +0.5 hrfeedback onWeb0.5 hrERMIAYES24 hrs4 - 7 hrs0Normaltutorial time1 hr pergroup4 - 7 hrsStatechartsNO16 hrs4 hrs-First delivery: 2daysSubsequently: 03 hrs20 mins/group0.5 hr printing+ 1 hr putfeedback onWeb4 hrs +8 RA hrsCSCWYES-2 hrs1 - 1.5 hrs01.5 hrsNormalmarking time0FormativeEvalYES-1 hr13 - 14 hrs2.5 hrs3.5 hr0RemotePresentYES-(No ATOMdescription)Napier: 4.5 hrs + programmer timeGlasgow Caledonian: 1 hr + programmertime4 X 1hr00CSCLNNO-3 - 4 hrs-4 hrs004 hrsWebsiteEvalYES-0.5 hr0.5 hr0(ATOM not used)0.5 hrWebsiteDesignNO16 hrs2 hrs00(ATOM not used )8 RA hrsN.B. in the case of the ERMIA ATOM, the interviewee gave a single time (24 hours) for finding resourcesand authoring combined.

August 24, 1998 MANTCHI evaluation report19Accuracy of timesThe times are probably underestimates (one subject said at the end of the interview "I bet these are allunderestimates"). One of the authors, having been interviewed as a subject, later found a rough time diaryhe had forgotten about. Comparing the times recorded in that diary with the estimates he gave in theinterview 4 months later shows he had lowered his estimate by about 30% for both the ATOMs he wasinvolved in. The diary itself may err on the low side by missing a few occasions, and by being at best filledin retrospectively at the end of the day.A second problem is that of accuracy in the sense of comparability (not systematic underestimation) of thetimes given. Many respondents noted that it is very hard to estimate "time" in this context. The time ittakes to do something, such as physically type in an ATOM description, may not have much relationshipwith elapsed time � from, say, the original outline of the ATOM to the final, usable, version. People alsomentioned "thinking" time and "research" time, e.g. "Do I count an hour in the bath spent thinking about it?An hour at home? An hour in the office?", and "I regard that as a free by-product of research thinking!".Nevertheless, every person interviewed felt able to give rough estimates. These vary very widely, e.g. from0.5 hour to 24 hours for writing an ATOM description, so it may be that the implicit definition of "time"was indeed different between respondents.The research aspect of MANTCHI will have increased the time costs because of the need to monitor variousdetails, both at the time and in retrospect. This "costing" exercise has added yet a further hour for each ofthe dozen or so lecturers involved.Cost categories used in the tableThe columns in the table represent the main categories of time cost that emerged from the interviews.¥The "

Pre-existed

" column records whether there was an existing exercise on which to base the ATOM.¥"

Finding resources

" refers to collecting material for the author e.g. papers for the primary exposition.¥"

Authoring

" is writing the ATOM pages themselves.¥"

Preparation � Author

" is time the author or remote expert spent preparing for an interaction (e.g. avideo conference).¥"

Preparation � Deliverer

" is similar work by the local deliverer.¥"

Delivery

" is contact time with students by local and remote teachers, and any other delivery costs(e.g. collecting student work).¥"

Marking

" is generating feedback on student work.¥"

Revision

" is rewriting the ATOM material in the light of earlier deliveries for re-use in a newdelivery.Authoring from scratch often requires little creativity or design time, as people only volunteer for ATOMsthey already know how to write, or perhaps already have written in some form. The "authoring" categorytherefore is mainly about writing, and not about designing or creative thinking. In general it might be usefulto have a "design" or "creativity" category, but in this study it would usually have had small quantities in it.Authoring in general often has a significant element of iterative design to it, meaning that first draftauthoring is often quite cheap, but we need to allow for the cost of revisions after a delivery or two, as theseare really part of the process. Thus the authoring column in the table represents an estimate for a teacherconsidering joining in an ATOM exchange, but should not be compared directly with authoring times inother media (such as textbook writing) where some revisions would be part of the author’s work.Conversely, the "revision" column combines (confounds) revision work that increases the quality withrevision work simply to adapt the written material for a new occasion (e.g. replacing times and places inhandouts, modifying URL links). N.B. the times for the two ATOMs not yet delivered are estimates of thelatter time for adaptation. Future work should distinguish these two types of revision.In summary, in general authoring might have four related categories: creativity or design, collectingresources to be used, actual writing, revision of the content in the light of the material having been used.Time for marking is proportional to the number of solutions marked. The table gives the time per solution,which must be multiplied by the number of solutions in any attempt to predict times for future deliveries.This is one of the biggest issues in agreeing an exchange involving a remote expert: if class sizes are verydifferent, marking loads will be different. There are several possible ways forward: different group sizesmight mean the same number of solutions to mark even with different class sizes; a remote expert mightjust mark a sample with exemplary feedback, leaving the rest of the marking and commenting to be done by

MANTCHI evaluation report20the students and/or local deliverer.A related point to note is the use of groupwork in most of the ATOMs, since each group only produces onesolution to be marked: thus the fewer the groups, the less time needed for marking. However larger groupscertainly make it harder for students to agree meeting times, and may be less effective in promotingindividual learning. Thus there is probably a strong tradeoff between learning quality and teacher time costshere, which is even more obvious in cases where the student work never gets marked at all or the feedbackis of low quality.Kinds of costOne of the central results of this study is the identification of categories of cost, which future studies mightdesign special instruments for. Each of the column headings above are one such category. As noted,"revision" should be dived into two, and perhaps "authoring" should be split into creative design andwriting, besides one kind of revision and collecting resources.One issue that emerged from the interviews was that time is not a currency with a fixed value. Time spentor saved at a period when other pressures on time are high is more valuable than at times of low pressure.Thus being able to serve as a remote expert at a low pressure time in return for getting the services of aremote expert at a high pressure time could be a very "profitable" trade ("The ATOM fell at a time when Iwas very busy, so having X do the marking was very useful"); while the converse could be disadvantageouseven if the durations involved seem to balance. ATOMs move time costs around the calendar, which maybe good or bad for the participants.Another issue is also important: how difficult an activity feels to the teacher (perhaps measurable in termsof their confidence about performing the activity). The fundamental advantage to the trade behind ATOMsis that a remote expert usually feels it is easy to field student questions on the topic (or comment on unusualsolutions), while the local deliverer would feel anxious about it. The time spent in each case might be thesame, but the subjective effort, as well as the probable educational quality, would be significantly different.A kind of cost not visible in this study is the groundwork of understanding what an ATOM is. For projectmembers, this was done at a series of project meetings and perhaps in thinking about the ATOMs theyauthored, and is probably missing from all the time estimates. If new teachers were to use the ATOMmaterials, this learning of the background ideas might be a cost. On the other hand, this is comparable tothe costs of any purchaser in gaining the information from which to decide whether to buy: a real cost, butoften not considered. With ATOMs, a teacher would have to learn about ATOMs before making thedecision whether to "buy in" at all, rather than while they were using them.Finally, there were clearly costs in using some of the technology e.g. setting up video conferences, gettingCSCW tools to work. As noted below, much of this can be written off as a cost of giving students personalexperience of the technology as is appropriate in the subject area of HCI. This would not apply if theATOM approach were transferred to another subject area, but retaining those communication methods.However it is also true that such costs will probably rapidly reduce as both equipment and staff familiaritywith it improves.Kinds of benefitA number of kinds of benefit, although with no quantitative estimates, are apparent.1.Subjective effort (or confidence): donating time at teaching you find easy in exchange for support atteaching you would find difficult.2.Prime time vs. time at low pressure periods: this exchange could be a cost or benefit.3.Using an exercise you did not have to write, in exchange for an exercise you wrote for your own useanyway. You may have to write it more carefully for use at multiple sites, so the gain is then: not having towrite a new exercise in exchange for improving one you have written already.4.The main value may be in a better curriculum. It is clear that even within the project, local deliverersonly "took" exercises they felt would improve their courses (there were more offers of ATOMs at theplanning meetings than takers i.e. the topics developed were more demand-driven than supply-driven). Wecan say definitely that all deliverers believed they improved their courses (although sometimes this mayhave been offset to some extent by the costs of moving topics around) by improving the selection of topicsor the depth in which they were treated, although we do not have another measure of curricular quality.5.Some teachers expressed the idea that after having delivered an ATOM in someone else’s speciality afew times, they would probably feel comfortable delivering it without a remote expert. This would mean

August 24, 1998 MANTCHI evaluation report21that ATOMs were serving the function of staff development, rather than remaining permanently as an itemof exchange.6.In some ATOMs, the students were given a personal experience (rather than only an abstract concept)of the topic e.g. experience of CSCW by collaborating with a remote group via software. That is, theATOMs additionally amounted to practical laboratory exercises i.e. a learning objective in themselves. Thisadditional benefit comes from the synergy between the HCI content area being taught and the project’sexploratory use of learning technology. Thus for instance in the CSCLN ATOM, collaborative lecture noteswould probably benefit any course, but the students (and teachers) were also particularly keen on this as anoccasion to practise web authoring for its own sake.7.In the ATOMs involving students at remote sites, this contact was often seen as a benefit in itself:seeing other students’ solutions, and getting a sense of how a subject is taught elsewhere.Roles for a remote expertThe use of remote experts is seen to have several functions:¥as staff development: "Next time I feel I could do the marking myself"¥as resource: "The ATOM fell at a time when I was very busy, so having X do the marking was veryuseful"¥to give the primary exposition (e.g. a lecture delivered by video link), though this was not the focus ofMANTCHI.¥to give students access to the expert, as postgraduates might have at workshops and conferences,particularly to respond to student questions and suggested solutions to exercises. There is some tendency atundergraduate level, though, to perceive the use of a remote domain expert as an admission of inadequacyby the local deliverer: "Why can’t you teach us this yourself?"This latter issue in fact relates to which view prevails (on the part of learners, teachers, and indeedinstitutions) of what higher education should be, as described by Perry (1968). This view, which variedwithin this project, also varies generally and widely with the age of the learner, the institution, but perhapsabove all with the discipline. Even at the age of 16, history teaching may be organised around weeklyessays based on library reading with the teacher’s role one of discussing student work, whereas even atMasters level, you may find chemistry being taught by lecture with the student’s role being to reproducewhat the teacher says without criticism. Perry’s view was that a university’s duty is to move students fromthe latter simplistic view and dependent role to the former. (Nowadays this might be redescribed in terms ofacquiring learning or critical thinking skills.) Students however often resist this, and criticising their localteachers for not apparently "knowing" the material is consistent with what Perry regards as the primitivestate of seeing teaching as telling, learning as listening, and not having to trouble to examine evidence andalternative views in order to formulate and defend a reasoned view of one’s own.The role of a remote expert will depend upon where on the Perry spectrum a course is pitched. It is howeverwell suited to an approach where students are expected to be able to learn by reading and by attempting todo exercises, but will benefit from (expert) tutors’ responses to their questions and examples not directlycovered in the primary material. From the teachers’ viewpoint, the interviews indicated that the mostimportant function was to deal with those unexpected questions and to comment on student solutions toexercises (which also requires the ability to judge new variations).It might be nice for local deliverers if they had a remote expert to give lectures, do all the marking, and soon; but the most valuable actions are probably to give some discussion and to answer questions afterstudents have done the reading or heard a lecture, and to give comments on the good and bad features ofstudent solutions (even if they do not decide numerical marks).Conclusions about future cost benefit studiesClearly this was an exploratory study, one of whose main contributions is to suggest how to designimproved studies in future. The accuracy of the time measures could be improved firstly by having timediaries (logs) kept throughout the period, rather than relying on retrospective recollections. Secondly, somedirect observation of the work could be used as a check on the accuracy of the diaries. Thirdly, they wouldbe improved by drawing up and communicating definitions of what time was to be counted. The categoriesidentified in this paper would be the starting point for this.Having said that, any future study should still continue to look for, and expect to find, new categories oftime and other costs and benefits. Future studies should repeat and extend the interview approach of thisstudy in order to do this. Furthermore comparative studies of other teaching situations would be

MANTCHI evaluation report22illuminating, as little is known of how higher education teaching work breaks down into componentactivities.Finally, the point of cost benefit studies is to support, justify, and explain decision-making: in this case,whether it is rational to join an ATOM scheme for collaborative teaching. The actual measured costs andbenefits are just a means to that end. It would therefore be valuable to do some direct studies of suchdecision-making, for instance by interview or even thinkaloud protocols of teachers making such decisions.That might well bring up more essential categories that need to be studied.Conclusion: Overall comments on the cost-benefit relationshipsThe fundamental potential advantages here are that teachers volunteer to author a topic they are alreadyexpert in and in exchange adopt an exercise in a topic they think is important, but do not feel expert in; andthat material can be re-used in several institutions.From the authoring viewpoint of creating exercises and the associated handouts (assuming authors use theirown material), the author receives materials they do not have to write in exchange for improving somethingthey have or would have already written. The advantage shows up in clear time savings (at least 3 for 1 fora teacher who authors one ATOM and adopts two), in lower subjective effort, and in higher quality topics(i.e. a gain in curriculum quality).A further potential gain comes from the fact that each exercise will be re-used more often, because it is usedat several institutions, than it normally would be. This reduces the authoring cost per delivery, and willoften lead to higher quality as feedback leads both to revisions and to the use of stored past solutions andfeedback (a feature of MANTCHI not dealt with in this paper).From the viewpoint of the local deliverer as a course organiser, adopting an ATOM is less work thancreating one’s own. It is less stressful because its quality is supported by an expert author, and by havingbeen trialled elsewhere, and because its delivery may be supported by a remote expert. Above all, it gives ahigher curriculum quality. Within the project, teachers dropped the topics they least valued on their owncourses and requested or selected ATOMs from others that they felt most increased the value of the set oftopics on their course.From the viewpoint of the work of local delivery itself, there are three cases. In ATOMs without any use ofa remote site, the work is the same. If a remote expert is used, then local deliverers donate some tutor timeon a subject they are highly confident about in return for the same time received on a topic they have lowconfidence about. In contact time, this may not be a saving as some local deliverers will attend asfacilitators for the occasion. However such "contact time" does not require the preparation it normallywould. For marking, there is a negotiated balance, so no time should be lost. In ATOMs with remotestudent interaction, there is an extra cost of coordinating the courses at two institutions, which has to bebalanced against the pedagogical gains of this form of peer interaction for students, and any relevant gainsdue to practise with the technology involved.Thus in return for savings in authoring time, and a gain in curriculum quality (better set of topics covered)and also the quality of individual materials (more often tested and improved, accumulation of past studentwork as examples), there is either no penalty in net delivery time, or some increase in time spent facilitating(as opposed to more active interaction), with the added staff development reward of the deliverer becomingmore confident of their expertise in delivering this material in future without remote support.

August 24, 1998 MANTCHI evaluation report23Part E:Conclusion: the relationship with the project as a wholeThe project concerned remote collaborative tutorial teaching. It was based on an underlying theoretical ideaabout tertiary materials, and an underlying technical facility (the internet, specifically the MANs). Thedevelopment and assessment of these underlying features will be reported on elsewhere. The mainevaluation activity was specified in the project proposal as project objective 2 (of 4) "To measure theeducational effectiveness of this novel delivery of tutorial support using the method of IntegrativeEvaluation", and reported on in part B above. The main product of integrative evaluation is formativeevaluation recommendations about how to improve overall delivery of teaching (not just how to improve thesoftware or materials themselves). Many of these are collected and presented in part C above. Howeverbecause integrative evaluation involves extensive study of the learning activities, it allows us to draw somesummative conclusions. The evidence on learning outcomes and quality, detailed in part B, suggests thatour ATOM materials are of at least as high a quality as other material, and are often though by no meansalways preferred.Our studies suggest however that the main gains are in improved curriculum content (replacing less valuedtopics by ones judged to make for a better course content), and in staff development (expanding the range oftopics a teacher is confident of delivering). In addition, the cost benefit analysis (part D above) suggeststhat there are clear net gains in teaching collaboration organised on our model.The results of the MANTCHI project, supported by our evaluation studies, might be listed as:¥The invention of two types of material relating to tutorial teaching: ATOMs and TRAILs; andextensive testing of them suggesting that they at least maintain and perhaps raise learning quality. Reasonsfor improved quality include a) each item is written by an expert on that topic (not just on the subject area asa whole), b) the material is delivered more often, and is likely to be improved after each iteration, c) theinclusion where possible of "TRAILs" (example questions, solutions, and tutor feedback on those solutions)improves the supply of information for learners of a kind that is often scarce because it is cost-intensive toprovide only by the usual method of personal marking of a student’s own assignments.¥A method of true reciprocal collaborative teaching, that is rare and perhaps unique; and a cost benefitanalysis suggesting clear net gains from adopting it.¥The chief gain seems likely to be in curriculum quality. While the educational quality of each item(given a fixed topic) seems to be at least adequate and probably superior in this format, the selection oftopics on a course when these are available is improved in the academic judgement of the course organisers.¥A further gain noted by some participants is in effect that of staff development: the adoption ofmaterials together with active support can lead later to staff feeling able to deliver these materials withoutthat support in future.

MANTCHI evaluation report24Appendix 1List of evaluation studiesEvaluation of HCI Tutorials/Courses/Collaborations1)HCI Module, B.Sc. Level 4, Napier University. David BenyonEvaluation of the teaching of Entity-Relationship Modelling of Information Artefacts (ERMIA).Observation and discussions with students and staff. (Feb.-March 1997)Report: 12/5/97 by Margaret Brown (submitted to David Benyon and circulated to MANTCHI andexternal assessor)2)CSCW Module, BSc Computer Studies & BSc Computer Information Systems;Level 4, Glasgow Caledonian University. Julian NewmanObservation of a seminar on 19/3/97; informal discussion with students about the CSCW course; use ofa Resource Questionnaire. The lecturer’s concerns included student use or otherwise of academic paperswhen researching the topic for their seminar. (March 1997).Report 26/3/97 (additional note: 12/5/97) by Margaret Brown (submitted to Julian Newman andcirculated to MANTCHI and external assessor)3)Interactive System Design Course: B.Sc. Level 4, B.Eng. Level 4, and M.Sc.Heriot Watt University. Alistair KilgourEvaluation of a "tutorial" on Dialogue Description Formalisms (Statecharts): Pre and Post TutorialQuestionnaires administered by Prof. Kilgour. (Feb. 1997)Report 16/4/97 (additional note 12/5/97) by Margaret Brown (submitted to Alistair Kilgour andcirculated to MANTCHI and external assessor)4)Interactive System Design Course: B.Sc. Level 4, B.Eng. Level 4, and M.Sc.Heriot Watt University. Alistair KilgourEvaluation (at a distance) of the Interactive System Design Course using a Resource Questionnaire.(May 1997)Report 8/10/97 (updated from 22/8/97) by Margaret Brown (submitted to Alistair Kilgour)5)Collaboration: GIST Day: 15/5/97Evaluation of the Collaboration between Glasgow University and Dundee University;the Presentations by Staff and Students from GU and Dundee; the Video Recording of thesePresentations by MANTCHI.(May 1997)Report: 24/9/97 by Margaret Brown, Mike Kavanagh and Norman Gray (submitted to Phil Gray, SteveDraper, Alistair Kilgour)6)Conversion M.Sc. : M.Sc. Information Systems/Software Technology: HCI Module: Napier University.Alison Varey & Alison CrerarObservations of the lecturers’ assessments of students’ prototypes of "walk-up and use" systems. (May1997)Report: 23/6/97 (submitted to Alison Varey)7)M.Sc. IT Course: HCI Module. Glasgow University. Steve DraperEvaluation of an HCI Course using observation of lectures and labs; discussions with students;Confidence Logs and a Resource Questionnaire. (Jan. - March 1997)Report (In form of results but no discussion; submitted to Steve, August 1997)8)B.Sc. Computing/Information Systems: Level 3 HCI Module.Napier University. Alison VareyEvaluation of Lab and class based tutorials using a Tutorial Provision Questionnaire and observationsof one Class-based Tutorial; one Lecture; peer evaluation of interfaces to multimedia informationsystems (March-May 1997)Report submitted to Alison Varey, Feb. 19989)HCI Module, Level 1 Computing Science, Glasgow UniversityEvaluation of an HCI Level 1 Course, using observation of tutorials and labs; a ResourceQuestionnaire; student marks; Questionnaire to tutors. (Jan-June 1997)Report : not yet completed (to be submitted to Chris Johnson)

August 24, 1998 MANTCHI evaluation report25Evaluation of MANTCHI ATOMs10)HCI Module, B.Sc. Level 4, Napier University.Evaluation of the use of the Statecharts ATOM and the ERMIA ATOM at Napier University. Usingpre and post-tutorial Questionaires; pre and post-assignment. Questionnaires; observation; discussionwith students and staff. (Oct. -Nov 1997)Report (28/11/97) (submitted to David Benyon, Helen Lowe, Sandra Foubister, Steve Draper)11)HCI Module, B.Sc. Level 4, Glasgow University.Evaluation of the use of the Statecharts ATOM. Using pre-tutorial Questionaires; pre and post-assignment Questionnaires; Resource Questionnaire; observation; discussion with students and staff.(Oct.-Dec. 1997)Draft Report: submitted to Phil Gray April 1998)12)CSCW Module, Level 4 Napier and Caledonian Universities.CSCW ATOM(refer to Evaluation 2)Evaluation of the use of desk top video conferencing between Universities. Observations ofpresentations on CSCW by students of one University to those in another.Draper.Final Report (10/2/98) to Peter Harper, Julian Newman, Michael Smythe and Steve Draper13)Interactive System Design Course: B.Sc. Level 4, B.Eng. Level 4, and M.Sc.Heriot Watt University. Alistair Kilgour(refer to Eval. 4)Evaluation of the use of the UAN and Cognitive Walkthrough ATOM, the Statecharts ATOM &the ERMIA ATOM. Using a combined Resource Questionnaire; Confidence Logs; discussion withstudents and staff; Post-Course e-mail Questionnaire. (Feb-May 1998)Basic numerical data (no student comments): submitted to Alistair Kilgour April 1998.Draft Report submitted to Alistair Kilgour July 199814)HCI Module (Graphics & Databases), B.Sc. Level 3 Glasgow University.Evaluation of the use of the UAN and Cognitive Walkthrough ATOM.Using a Resource Questionnaire; Confidence Logs;observation; discussion with students and staff.(Jan- March 1998)Basic numerical data (no student comments): submitted to Phil Gray (March 1998)Draft Report submitted to Phil Gray (May1998)15)M.Sc. HCI; M.Sc. DMIS: Computers in Teaching & Learning Module, Heriot Watt University. AlisonCawsey & Patrick McAndrew.ATOM on Evaluating CBL: Evaluation of the ATOM by observing 2 tutorials run by Steve Draperusing video conferencing; discussions with students and staff; a Resource Questionnaire & ConfidenceLog. (Feb.�March 1998)Report of first video conference submitted to Patrick McAndrew, Alison Cawsey and Steve Draper(12/2/98)Basic numerical data (no student comments): submitted to Alison Cawsey, Patrick McAndrew & SteveDraper (March 1998)Draft Report submitted: June 199816)M.Sc. IT Course: HCI Module. Glasgow University. Steve Draper (refer to Eval 7)Evaluation of the development and use of student generated web-based collaborative lecture notesfor a HCI Course using observation of lectures and labs; discussions with students; a ResourceQuestionnaire; Confidence Log. Post-exam Questionnaire (Jan. - May 1998)Data from Resource Questionnaire not yet compiled and analysed.Basic Results from post-exam questionnaire submitted to Steve Draper (May 1998)17)M.Sc. OOSE: HCI Module. Napier University. David BenyonEvaluation of the use of 5 ATOMs: UAN & Cognitive Walkthrough; Statecharts; ERMIA; Website Design; Evaluating Web sites.Proposed Evaluation: Short e-mail questionnaires on each ATOM; Resource Questionnaire on wholecourse; discussions with students and staff. (Mar. -May 1998)Actual evaluation: e-mail Resource Questionnaire on UAN & Cognitive Walkthrough ATOM: end ofcourse discussion on all 5 ATOMs; end of course Resource Questionnaire on all 5 ATOMs (paper/e-mail).Basic Results submitted to David Benyon June 1998, updated July 1998.

MANTCHI evaluation report2618)BSCW Collaboration Glasgow Caledonian University (M.Sc) and Heriot-Watt University (M.Sc.)(Feb-March 1998) Cancelled (refer to Evaluation 4)19) Building Interactive Information Systems Module, MSc in Advanced Information Systems, GlasgowUniversity. Phil Gray.Evaluation of the use of the ERMIA ATOM by 6 students, December 1997. Informal discussions withthe students.Report: 18/12/97 to Phil Gray. 20)Conversion M.Sc. : M.Sc. Information Systems/Software Technology:HCI Module: Napier University. Alison Varey & Alison Crerer.Formative Evaluation ATOM (refer to Evaluation 6)In conjunction with Level 4, Glasgow Caledonian University. Helen LoweObservations of the lecturers’ assessments of students’ prototypes of "walk-up and use" systems. (May1998) some of which had been evaluated by remote evaluators.Report: submitted to Alison Varey July 1998In addition, help was given to the lecturer, Alison Varey, to develop a Resource Questionnaire toevaluate the module and specifically the "remote" evaluations.Additional WorkSeptember-October 1997: Discussions with M.Sc. IT students at Glasgow University on their thoughtson feedback, discussions via the MAN etc.Report (6/10/97) (submitted to Jane Reid, Steve Draper)

August 24, 1998 MANTCHI evaluation report27 Appendix 2MANTCHI Resource Questionnaire:UAN & Cognitive Walkthrough ATOMHeriot -Watt University:MSc and Level 4Date: 9/3/98 Gender: M o F o Age: .....Matric. Number:............Degree:M.Sc. oB.Sc. oB.Eng. C&E oB.Eng.ISE oThe following questionnaire is concerned mainly with your use of the UAN & Cognitive Walkthrough ATOM and otherlearning resources during your course. All answers are confidential and will not be attributed to individual students. Yourmatric. number is only required in order to link this questionnaire to any future questionnaires. Thank you for yourparticipation in this project.Dr. Margaret I. Brown, Dept of Psychology, Adam Smith Building, University of Glasgow, Glasgow, G12 8QQ.mag@psy.gla.ac.uk MANTCHI: http://greenock-bank.clyde.net.uk/mantchi/Q.1.Which Formalisms have you already studied on this or previous Formal Methods Courses or in yourown time? (Only tick UAN and Statecharts if you studied them before 1998)UANo ERMIAoStatechartsoBNFo State Transition Diagramso Petri Nets o Event CSPoObject ZoOther o (Please name)Q.2.How easy do you find it to understand the underlying concepts behind Formalisms and their use andapplication ? Please indicate on the scale of 0�4 below.Extremely easy 01234 Extremely difficultExplain:Q.3. Please indicate by ticking the relevant box how confident you feel that you are able to complete thefollowing objectives.Objective˚NoConfidenceWhatsoeverLittleConfidenceSomeConfidenceConfidentVeryConfidentwrite a UAN taskdescription of a small-scalecomputer-based taskusing this task embedded ina scenario, perform acognitive walkthroughbased on the cognitivewalkthrough, identifysimple potential usabilityproblems with the task.a. Comment on any effects the Group work (including discussions with other Groups had on yourreported confidence levels for the objectives.b. Comment on the use of Group work as opposed to individual work in your University courses.(e.g. benefits and disadvantages: indicate group size referred to).

MANTCHI evaluation report28Q.4a. Learning Resources/Activities. In the table below, mark each resource/activity you used whilelearning about UAN & Cognitive Walkthrough. If used, please mark how useful you consider eachresource or activity was to you in learning and understanding UAN & Cognitive Walkthrough and also itsuse and application. Please give reasons for your answers. (Remote Expert = Phil Gray: GU)Q.4b. If you considered any of the resources "not very" or "not at all useful" what did you do, or what willyou do to compensate?Activity/ResourceUsed?If used / attendedUsefulness of Activity / ResourceReason for answertick ifusednot at allusefulnotveryusefulusefulveryusefulextremelyuseful1.Introduction to UAN&Cognitive Walkthrough byProf. Kilgour2. Textbook (Hix &Hartson)3. Handout from Prof.Kilgour (Hartson’s notes)4. Web resources on UANwritten by Remote Expert5. Reference on ATOMPage (Univ. of Toronto)6. Group Work onUAN & CognitiveWalkthrough ATOM tasks7. Receiving feedback etcfrom the Remote Experton your Group’s solutionsto the tasks8. Access to the solutionssubmitted by other Groups(from HW)9. Access to feedbackfrom the Remote Experton other Groups’ solutionsto the tasks10. Comparing ownGroup’s solutions andfeedback with those fromother Groups11. Discussion usingATOM discussion forum(Hypernews)12. Asking questions toRemote Expert (e-mail,discussion forum etc.)13. Discussions with Prof.Kilgour14. Discussions with otherstudents on course15. Re-accessing thesubmissions and feedbackwhile preparing yourGroup Reports16. Other resource (please specify)

August 24, 1998 MANTCHI evaluation report29Q.4c.Will you look at the submissions from Glasgow University students when they become available asan additional ATOM Resource?YES o NO oHow useful do you consider they will be as an additional learning resource? not at all useful not very useful useful very useful extremely usefulCommentQ.5. Time available to use resources or perform activities for the UAN & Cognitive Walkthrough ATOMPlease list the resources that you consider you had:a) not enough time to useb) too much time allocated for their useRefer to the resources listed in Q.4. You can state the resource number instead of the name of the resource.Resources/Activities:insufficient time for use:Resources/Activities:allocated too much time:Q.6.Did you experience any difficulty gaining access to any resources / activities during the use of theUAN & Cognitive Walkthrough ATOM? YES oNO oPlease list the resources/activities explain the problems. (Refer to the resources listed in Q.4. andalso to the labs, computers, software, technical help etc. You can state the resource number instead of thename of the resource.)Q.7.Did you have any problems when doing the following:Activitytick if you had aproblemExplain any problemsUnderstanding what youwere expected to do for theassignmentCompleting the UAN &Cognitive Walkthrough tasksCreating the Web page foryour solutionQ.8a. Professor Kilgour provided paper-based copies of the ATOM Resources (except Toronto nformation) Had you already printed the ATOM information and scenario from the Web?YESoNOob. Did you use the information/reference papers in paper-based and/or Web-basedform?Paper-based formoWeb-based formo Explain: c. How and where do you download and print information from the Web?

MANTCHI evaluation report30Q.9.a. Was the "level" of the material in the ATOM right for you?Indicate on the scale of 0 � 4 below.far too easy 01234far too difficultb. Was the "workload" in the ATOM right for you? Indicate on the scale of 0 � 4 below.far too little01234far too much Comment:Q.10a. How much did you benefit by taking part in an exercise with input from a remote expert (The UAN & Cognitive Walkthrough ATOM)? Indicate on the scale of 0 � 4 below .not at all01234substantiallyb. Please list the benefits and any disadvantages of the collaboration.benefitsdisadvantagesc. Were any benefits or disadvantages unexpected?YESoNOoMark them with a tick (^) on your lists in Q.10b.Q.11.What do you consider contributed most to your understanding of the underlying concept of UAN &Cognitive Walkthrough?Q.12. a. Do you consider that you still require extra information/training to help you learn/understand/applyUAN & Cognitive Walkthrough?YESoNOob. Explain the type of extra information/training you consider you require.c. What else would have helped you to complete the ATOM tasks?Q.13. You have started studying ERMIA by accessing and using the MANTCHI ERMIA ATOM. Have youany comments on your use of this ATOM so far?Q.14. Please give any other comments on your use of MANTCHI ATOMs and the use of other Web-basedATOMs and on-line discussion forums on University Courses in the future.Q.15. Have you any other comments?

August 24, 1998 MANTCHI evaluation report31ReferencesBrown, M.I., Doughty,G.F., Draper, S.W., Henderson, F.P. and McAteer, E. (1996) "Measuring LearningResource Use."

Computers and Education vol.27, pp. 103-113.Doughty, G. (1996a) "Technology in Teaching and Learning: Some Senior Management Issues","Deciding to invest in IT for teaching" in TLTSN Case Studies (HEFCE)Doughty, G. (1996b) "Making investment decisions for technology in teaching" (University of GlasgowTLTSN Centre) [WWW document] URL http://www.elec.gla.ac.uk/TLTSN/invest.htmlDoughty,G., Arnold,S., Barr,N., Brown,M.I., Creanor,L., Donnelly,P.J., Draper,S.W., Duffy,C.,Durndell,H., Harrison,M., Henderson,F.P., Jessop,A., McAteer,E., Milner,M., Neil,D.M., Pflicke,T.,Pollock,M., Primrose,C., Richard,S., Sclater,N., Shaw,R., Tickner,S., Turner,I., van der Zwan,R. &Watt,H.D. (1995)

Using learning technologies: interim conclusions from the TILT project

TILTproject report no.3, Robert Clark Centre, University of Glasgow ISBN 085261 473 XDoughty,P.L. (1979) "Cost-effectiveness analysis tradeoffs and pitfalls for planning and evaluatinginstructional programs"

J. instructional development vol.2 no.4 pp.17,23-25Draper, S.W. (1997a, 18 April) "Adding (negotiated) management to models of learning and teaching"

Itforum

(email list: invited paper) [also WWW document]. URL:http://www.psy.gla.ac.uk/~steve/TLP.management.htmlDraper, S.W. (1997b) "Prospects for summative evaluation of CAL in higher education"

ALT-J

(Association of learning technology journal) vol.5, no.1 pp.33-39Draper, S.W. (1998)

CSCLN ATOM

[WWW document]. URLhttp://www.psy.gla.ac.uk/~steve/HCI/cscln/overview.htmlDraper, S.W., & Brown, M.I. (1998) "Evaluating remote collaborative tutorial teaching in MANTCHI"[WWW document] URL http://www.psy.gla.ac.uk/~steve/mant/mantchiEval.htmlDraper,S.W., Brown, M.I., Henderson,F.P. & McAteer,E. (1996) "Integrative evaluation: an emergingrole for classroom studies of CAL" vol.26 no.1-3, pp.17-32Laurillard, D. (1993)

Rethinking university teaching: A framework for the effective use of educational technology

(Routledge: London).Mayes, J.T. (1995) "Learning Technology and Groundhog Day" in W.Strang, V.B.Simpson & D.Slater(eds.)

Hypermedia at Work: Practice and Theory in Higher Education

(University of Kent Press:Canterbury)MANTCHI (1998)

MANTCHI project pages

[WWW document] URL http://mantchi.use-of-mans.ac.uk/Perry, W.G. (1968/70)

Forms of intellectual and ethical development in the college years

(New York:Holt, Rhinehart and Winston)Reeves,T.C. (1990). "Redirecting evaluation of interactive video: The case for complexity"

Studies in

Educational Evaluation

, vol.16, 115-131.Reigeluth,C.M. (1983) "Instructional design: What is it and why is it?" ch.1 pp.3-36 in C.M.Reigeluth(ed.)

Instructional-design theories and models: An overview of their current status

(Erlbaum: Hillsdale,NJ)TILT (1996)

TILT project pages

[WWW document] URL http://www.elec.gla.ac.uk/TILT/TILT.html(visited 1998, Aug, 4)