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Learning about abstract subjects such as object-oriented modeling is a challenge for learners. One important part of mastering such a subject is the importance of becoming familiar with the terminology and language of the practitioners in the area. A risk with certain instructional models is that learners are only exposed to routine cases and therefore do not run into situations which are considered problematic by experienced practitioners. Learners’ lack of experience of how practitioners talk about such cases may result in an impoverished language. 

The paper presents “talk tracks” – tracks which illustrate how experienced practitioners in the domain of conceptual modeling (object-oriented design) solve novel, complex problems, and how they talk about these. The design specifically highlights problems that experienced practitioners run into and how they talk about these. In the presented study, pairs of learners using the talk tracks in two different ways as well as a control group were studied. The study investigated the potential benefit to learners of being able to observe experienced practitioners talk about problematic cases. The goal was to affect the way learners talked about their modeling problems; learners would hopefully raise their discussions to a more general level and pick up some of the terminology used by the experienced modelers. This was to some degree confirmed in the study.
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Learning and the Language of Practitioners

Learning can partly be viewed as learning a specific language of a certain group of people. Being competent or an expert in an area of course implies that a person is familiar with the facts, principles, rules, theories etc. of the domain. But a domain usually also has a specific terminology and jargon and use of language mastered and shared by practitioners of the area. Learning to master the specific usage of the technical jargon and learning to speak like the practitioners of the domain may be an important aspect of developing expertise and becoming ”enculturated” into practices of the domain. Part of expertise can thus be viewed as mastering a language game of the domain. Terminology is not just used by experts of the field to convey the underlying ideas of the domain, but because the terminology has a very specific usage among experts in the domain the terminology can be used as a tool by those familiar with it. E.g., the terminology may be needed to distinguish between different cases and situations related to the area or as a tool to raise the level of a discussion by categorizing and comparing situations.

When learning about a new area, e.g., a specific area of physics, the learner could be viewed as moving from one language game to another. New words and their uses are learned, other words get more refined and specialized uses, some old and familiar words are replaced by new ones, while others are not used at all in the new context. Distinguishing between such cases can be quite confusing for the learner. The learner brings experiences of other terminologies and their uses to the new learning situation. There is of course not one single prior understanding that the learner relates to. The learner’s prior understanding and use of similar terms may have been even more varied and inconsistent, but this does not hinder the prior experience from affecting the new understandings and uses. When learning about, e.g., mechanics, the learner may already be familiar with many of the key words such as movement and weight and the learner has to learn a new use for these words. Vocabulary may be a barrier to learning and teachers often do not care, as Stephen W. Draper points out when he quotes a teacher; "my job is to teach Chemistry, not English" (Draper, 1999)

 ADDIN  
. The overall problem, according to Draper, is words used by teachers that learners do not in reality understand and an associated problem is whether the learner can detect that they do not understand it. Sometimes a particular term has different uses in the new domain, which may be confusing for a learner. 

Object-oriented or conceptual modeling is the object of study discussed in this paper. This domain has its own vocabulary and way of talking among practitioners. While a novice contemplating a graphical conceptual model might talk about the “arrows”, “boxes”, and perhaps “groups of boxes” etc. in a model, experienced modelers have a specific language for discussing such models. The practitioners may talk about the elements in the conceptual models such as relations, objects, attributes, lexical and non-lexical objects, etc. They may also discuss models on a more abstract level by discussing recurring, reusable patterns of objects in the models . The concept of patterns originally comes from architectural theory (Christopher Alexander) but is now used in computer science for established generalized solutions that solve problems that are common to different situations (Eriksson & Penker, 2000). Experienced modelers may recognize and use, e.g., patterns for describing contracts, employments, orderings, resource allocations etc. The specific patterns are a part of the practitioners’ vocabulary when they talk about modeling: "They also serve as a means to improve ... vocabulary; modelers who understand the underlying pattern can use the pattern name to describe and communicate complex ... structures and relationships" (Eriksson & Penker, 2000).

How can learners gain insight into the praxis and talk surrounding modeling? In Lucy Suchman’s book Plans and Situated Actions she discusses instructions and compares these to the function of a shopping list (Suchman, 1987):

"a shopping list may be consulted to decide what to do next or to know when the shopping is done, may be cited after the fact to explain why things were done the way they were, and so forth. But ... the list does not actually describe the practical activity of shopping (how to find things, which aisles to go down in what order, how to decide between competing brands, etc.); it simply says how that activity is to turn out."

In analogy, textbooks and lectures about conceptual modeling typically give the theoretical foundations and concepts of the domain. But the books and lectures are generally not very good descriptions of the practical activities of modeling. An aim of the training environment for learning conceptual modeling discussed here was to supplement what students can learn from textbooks and lectures. From these students can learn basic knowledge about the ideas, concepts and theory underlying conceptual modeling. This kind of knowledge could be compared to the shopping list. What, however, is difficult to learn from the textbooks and lectures is the organization of the activity of conceptual modeling; how is conceptual modeling actually performed when a modeler is faced with a complex modeling problem? Where does one start, what does one prioritize, what is not so important, what kind of concepts are created etc?

How can the language surrounding conceptual modeling be learned? Before discussing the training environment, two instructional models will be discussed. One is the cognitive apprenticeship model and another is using path simulations. Cognitive apprenticeship has many advantages; it emphasizes authentic activities, practical skills, realistic complex tasks etc. One possible objection, however, towards the cognitive apprenticeship model is that there is a risk that less frequent but interesting and instructive events and problems are not practiced on enough. As Ragnemalm points out: "certain events or problems in the process occur so seldom that they are hardly ever practiced, and it is even possible to miss them entirely during the apprenticeship" (Ragnemalm, 1995). Also the cognitive apprenticeship models do not explicitly focus on the language of the experienced practitioners. A consequence is that learners thereby miss out on interesting and useful (instructive) talk. 

Another instructional approach is using simulations. According to Gibbons and his colleagues simulations “fitted with instructional features supply an excellent vehicle for the implementation of cognitive apprenticeships” (Gibbons, Fairweather, Anderson, & Merrill, 1997). A path simulation is a tutorial logical form which is almost identical to a quiz made up of chained multiple-choice questions (Gibbons et al., 1997). If the response of the student is the anticipated one, then positive feedback may be presented. The correct response to each question chains the student directly into the next one. “However, when the student makes an unexpected or incorrect response, the effect is very different. A true simulation would model the result of the incorrect response as faithfully as the correct one, but a path simulation stops to correct the student, directs the student to make the correct response, and returns the student to the response point where the error occurred” (Gibbons et al., 1997). “Deviations from the path are quickly corrected, and the student is placed back on the “simulated” path. One example is Anderson’s LISP Tutor which is designed to lead the complete novice through the first hours of a LISP lesson (Preece et al., 1994). This degree of immediate correction and support in path simulations is valuable to students in early stages of instruction on procedures which follow a prescribed order of steps. But for instruction for which the goal is more complex and involves integrated forms of decision making or problem solving, and in which the order of action is uncertain or changeable, the path simulation is inadequate“ (Gibbons et al., 1997).

The domain of conceptual modeling and the tasks presented to the students in this study are open-ended problems which can be approached in different ways and there is not a prescribed order of steps or procedures to follow. Furthermore the tracks described here are not designed for novices in early stages of instruction – the students are assumed to already have acquired some basics about the domain. The tracks are therefore not designed as path simulations nor as the LISP tutor which quickly correct student behavior and put them on the “correct” path. Instead of using cognitive apprenticeship models without exposure to unusual cases and simulations aimed at early stages of instruction and procedures which follow a prescribed order of steps, the design here extends the two instructional approaches by using talk tracks with problem levels, which thereby focus on practitioners’ talk about and deliberation on problematic cases.

The Design of the Talk Tracks

The purpose of the learning environment is to present modeling tasks that provide the same kind of problems and complexity which conceptual modelers face in the 'real world'. School training of conceptual modeling has mostly consisted of problems of well-structured character with ideal solutions. The goal of this environment is to expose students to scenarios that resemble more authentic environments. The environment consists of three tools. One of the tools is a library of design patterns with explanations, textual and video clip examples of pattern use. Another tool is a digital assistant that comments on the model being built in a modeling tool. The third tool, however, consists of talk tracks
 showing how experienced modelers went about to solve complex modeling tasks. Below, only the third tool will be discussed. For a description of the whole environment see (Tholander, 2001) in this volume. 

The underlying design ideas of the tracks are discussed below. Firstly, previous studies (Karlgren, Tholander, Dahlqvist, & Ramberg, 1998; Tholander, Karlgren, Rutz, & Ramberg, 1999) have shown that students approach and talk about modeling tasks in different ways. They seem to discuss the models on different levels – sometimes on a very detailed level while at other times they may discuss general solutions to the tasks and make comparisons to other tasks. All levels are important for completing a model, but a typical problem for novice modelers is that they tend to stay on a too low level discussing, e.g., what to call objects or which attributes to add rather than trying to discuss more general solutions to a modeling problem. Encouraging students to use and reflect on modeling patterns may raise the abstraction level. Seeing experienced practitioners talk about their models is hoped to be instructive for learners. McKendree et al have discussed what the process of dialogue may contribute to learners and also why observation of dialogues, in contrast to active participation, may also be a very useful learning resource (McKendree, Stenning, Mayes, Lee, & Cox, 1996). An important issue is that the language exposed to learners originates from authentic use and not artificial contexts (Karlgren et al., 1998). 

Secondly, one way of learning which lessens the risk of missing the interesting events and problems could be focusing on what the experienced practitioners consider to be the difficulties and interesting decision points.  Exposing learners to the practitioners’ problems and how they talk about these may be one way of limiting the risk of missing important events and problems and directing the learners’ attention to what the difficulties are and what is just taken for granted or considered routine in a domain. Here the focus is on expert mistakes, not novice mistakes as in the Lisp Tutor. 

Thirdly, learning should not only be about passive reception – students learn better if encouraged to reflect on their knowledge (Karlgren & Ramberg, 1998). The tracks are designed to show the problems experienced modelers run into in typical, authentic tasks as well as how modelers go about to resolve them and how they talk about them. The aim is to encourage to active reflection on the problem and to come up with a solution before taking part of the experienced modelers' solutions. 

Fourthly, the tracks are designed to present multiple perspectives on a problem. More than one modeler’s solutions are presented and the different modelers’ comments on the highlighted problems are provided. 
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Figure 1. The different parts of the Authentic level of a track. The navigation bar at the top of the screen takes the user to the different problems on the Problem level.

As a fundament for the design of the tracks, experienced modelers were video-recorded when solving a complex task, and this task is presented with as much fidelity as possible. The focus here is on the mistakes of the experienced modelers and their deliberation. In order to achieve a high degree of authenticity we use the recordings in two ways. First, to create tracks, which the student can follow, illustrating how experts solved the current problem (see Figure 1). The tracks consist of 'steps', each corresponding to different actions taken, or decisions made, by the experts during problem solving. Each step shows what part of the task the modeler was working on, how the modeler modified the model, and the comments made about this phase. Since these tracks are designed from the activities of different modelers they can provide multiple perspectives on the same problem, as discussed by (Collins, Brown, & Newman, 1989; Spiro, Feltovich, Jacobson, & Coulson, 1992). Second, we use the recordings to extract critical points in the problem solving process. We have seen that the experienced modelers ran into various difficulties or stages in their modeling which demanded making decisions and choices about how to proceed, e.g., that some generalization should be made or some object should be split into several. 

The tracks present do not only present isolated problems but the entire line of reasoning and talk about a complex modeling task. Two levels of tracks were developed; an Authentic level and a Problem level. On the Authentic level the user can follow exactly how an experienced modeler constructed a model step by step and also see exactly what the modeler said at each stage (see Figure 2). The Problem level consists of the difficulties and problems that the experienced modelers ran into during their modeling without their solutions. The reasoning of the experienced modelers is presented on the Authentic level. The different modelers’ solutions are presented with different background colors so users easily can see which modelers’ track they are following. Different solutions are presented without being valued as correct or incorrect, nor good or bad. At each step on the Authentic level users can choose to deal with the next problem on their own, i.e., move on to the next step on the Problem level or choose to follow how a modeler solved the current problem or went on to solve the next one. 

On the Problem level users are introduced to problems run into by the experienced modelers and are presented different alternative ways of proceeding in the modeling task. One or two of the alternatives were actually taken by the modelers and choosing these presents these solutions on the Authentic level. The other two or three alternatives are measures that were decided against by the modelers. If these are chosen the user can take part of the modelers’ comments on these alternatives and follow links to their alternatives instead. It is thus not obvious how to go from the problems on the Problem level to the Authentic level – this demands reflection on part of the user. The Problem level is hoped to encourage learners to actively reflect on the problems and come up with solutions before taking part of the experienced modelers' solutions. 
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Figure 2. The Problem level (gray background) presents difficulties that experienced modelers ran into and alternative ways of proceeding. Some of these were chosen by the experienced modelers. The Authentic level shows how modelers built their models step by step and all their comments, in this case Paul (brown) and Maria (blue). A learner can choose to just follow how one modeler worked or see what another modeler chose to do or say.

The presentation of authentic talk, the high-lighting of  “expert problems”, the providing of multiple perspectives, and the reflection-first approach in the tracks are all aspects of the design that are hoped to support learning conceptual modeling and especially the learning of the relevant language use and support users’ reflection on their modeling activities.

Method

Fifty-seven (57) computer science students from the Royal Institute of Technology in Stockholm participated as subjects in the study. All subjects answered the terminology questionnaire. Of these twenty (20) subjects were in the authentic track group, fifteen (15) in the Problem track group, and twenty-two (22) belonged to control groups. 30 groups of subjects mostly working in pairs were studied when solving modeling tasks. In a few cases the groups consisted of three or four and sometimes only one subject. Of these, the talk and discussions of eight pairs of subjects have (so far) been analyzed. Five pairs of subjects went through the tracks while three control group pairs were not shown any tracks at all. 

In the beginning of the study the subjects were given a short questionnaire concerning a number of terms having to do with conceptual modeling. The subjects were asked to rate their knowledge of the terms, how essential for conceptual modeling they believed the term to be, and whether they believed they would use the term (or what the term refers to) in their future modeling. After the questionnaire the subjects were asked to start working on a modeling task. The task concerned constructing an object-oriented model for a fictitious terrorist organization that needs to build an information system to manage the planning and execution of airplane hijacking operations.

After 15 minutes the subjects were asked to pause and they were introduced to the talk tracks. The tracks present experienced modelers working on another complex modeling problem concerning the design of an object-oriented model for managing resources at a hospital. This task has some analogies to the students’ task. The subjects were asked to follow the tracks in either of two ways. Either going through (only) the Authentic level of the tracks, i.e., by following exactly how an experienced modeler (Maria) had solved the modeling task and reading what she said (with the possibility to take part of another modeler’s alternative solutions). Or, by beginning on the Problem level, and then choosing among alternative solutions. After 20-25 minutes in the tracks, they were asked to return to their own modeling task. They were however allowed to return to the track whenever they wished. They were given 45 minutes to spend on their own modeling task. After the modeling they were asked several interview questions concerning the tracks. Finally they were asked to return to the terminology questionnaires and mark any possible changes in their views of the terms. Each session took 1,5 hours.

Results

Several subjects returned to the modeling described in the tracks for inspiration and for making comparisons to their own models. Sometimes they were helped by the support from the track. Group 2 returned to the hospital track and contemplated Maria’s use of resources and resource types: “Resource and resource type. I wonder what that would do for our model. What is really the difference?” Group 12 compared their booking-object to Paul’s: “How do we apply that [points at Paul’s Resource allocation object] on this [their problem]?” Later they insert the same kind of pattern in their own model.

Table 1. Every 30s the talk of the subjects was characterized as belonging to one of the following categories.

	Nr
	Name
	Description

	6
	Patterns
	Discussion on a more general and abstract level than the particular objects of the specific task.

	5
	Comparisons
	Comparisons with other models or other examples aside from the particular task.

	4
	Groups of objects
	More chunky: how more than two classes relate to each other. Also discussions about 
redundancy and the expressiveness of the model

	3
	Connections
	Discussion about connecting two objects

	2
	Object
	Discussion about an object that is needed or should be added.

	1
	Details
	Detailed level: discussions about attributes or relations, i.e., names and types of attributes and relations (not about connecting two objects. Also discussions about alternative class names.

	0
	Other
	Trying to interpret the task text. Talking about modeling tool. Reads or does something else not related to the modeling task. Is silent.


An analysis of the “level” of the subjects’ talk during the modeling sessions was done on the subjects who worked in pairs. These subjects usually discussed their modeling task during the whole sessions, but the kind of discussions seemed to vary between pairs of subjects and also over time. Therefore, an attempt to categorize and analyze the kind of talk over the modeling sessions was made (see Table 1). Since a goal with the learning environment is to encourage students to use modeling patterns and to support them in lifting their modeling from a detailed level to a more general level, distinctions were made between talk about modeling patterns and details in the modeling tasks. More specifically, the categories listed in the table were used after having observed that they seemed to be in use in different parts of the sessions. The categories represent more or less a scale of level of abstraction, talking about patterns being the highest level of abstraction, while the other categories represent talk on lower and lower levels of abstraction. Every 30 seconds the level of the talk was characterized as belonging to one of the categories. If the talk during the 30 seconds could be assigned to more than one of the categories, the period of 30 seconds was categorized as belonging to the highest of the applicable levels. 

The characterizations of all of the groups’ talk varied over the modeling sessions (see figure 3). During the first fifteen minutes none of the groups hardly at all talked at about patterns or made comparisons to other models. But as can be seen in the graphs, something happens after fifteen minutes of modeling in the tracks groups. Both track groups’ talk was at times categorized as belonging to “levels” 5 and 6, i.e., comparisons and patterns. Having gone through the tracks they not only talked about details, new objects or groups of objects. They also discussed modeling patterns and made comparisons to other examples, in several cases to the examples in the tracks they had seen. This distinct change after fifteen minutes cannot be observed in the control groups. The talk of the control groups stayed rather evenly in categories 1-4, with a couple of exceptions. The graphs thus seem to show what was the goal of introducing the students to the tracks: after [image: image4.wmf]1
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having gone through the tracks the subjects changed the way they talked about the modeling task. Please note that, the scale of categories is not a true ordinal scale and it would be misleading to calculate a means for the different groups. It is not obvious that level 6 (patterns) can be viewed as belonging to a “higher level” than, e.g., talking about adding a new object to a model. There is no logical sequence or order through the modeling task, even the best pair of subjects might discuss details at any moment of their modeling session. However, previous studies have shown that experienced modelers typically, at least at some time during their modeling, approach modeling tasks using modeling patterns. 

Figure 3. The level of the talk of the tracks groups changes radically after 15 minutes of modeling. This is not observed in the control groups. (P-tracks stand for pairs who used the Problem level, A-tracks stand for Authentic level tracks).
Did subjects pick up and use the concepts used by modelers in the tracks? Some subjects seem to notice and pick up the terminology. A subject (in pair 2) comments the terminology: “I have not heard that name, but it is possible that I use it (the concept) although I don’t know what it is called… ”. Also, subjects may feel that they understand the concepts but just do not recognize a term for the concepts. Both subjects in group 12 commented after completing the questionnaire that “well! In that case I think I do know - and did know - what knowledge level and operational level are!” The subjects felt that they knew the underlying concept, but they were not familiar with these specific terms. Another subject in group 7 commented: “I had forgotten what the name “reification” was, but I did of course know what it was!”. A third observation was that subjects picked up terminology but without having the feeling that they had understood what the terminology stood for. “I still don’t understand what the concept resource allocation stands for!” (group 7). This must be considered a partial success – subjects observed and picked up a new term and they know that they need to learn something. The comment is not so surprising since no explanations were given, the users could only learn the terminology from observing how the experienced modelers used the terminology.

All fifty-seven subjects were asked to rate their knowledge of a number of concepts related to conceptual modeling before and after the modeling task and going through the tracks. The rating was done on a scale ranging between 0 and 7. The graph shows the mean results for the two track-groups and the control groups (Figure 4). Both track-groups raised their ratings while the control group subjects did not change their ratings. This result was obtained for each individual term. The terms that the subjects were asked about were “reification”, “resource allocation”, “(modeling) pattern”, “template-copy structure”, “partial relation”, “operational level”, “knowledge level” (translated from Swedish).
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Figure 4. After having gone through the tracks, both track-groups raised their ratings of their knowledge of a number of modeling terms. The control group subjects did not change their ratings.

When interviewed about their opinions of the tracks, one subject explained that she returned to the track to understand better: “… when I couldn’t really understand these (patterns) I tried to go back to the track to see what was said there to get more examples. It was valuable to have gone through the track in beforehand. Some of the concepts which I perhaps did not remember or had seen before were explained there“. Another subject said “they show how professionals think and are a guidance to us who are not as used to thinking this way. However, if they are followed too strictly it will become too single-tracked… you will lose your creativity. But it feels safe, you feel that you understand more and more when you see these concepts”. Besides the fear of losing one’s creativity, another subject experienced the tracks as confusing: “[the tracks were] rather confusing, too many paths, too big, but the idea is good”. Others appreciated the idea to be able to compare ones modeling to modelers: “We liked especially the possibility to be able compare to Paul’s [modeling]”.

When asked whether the subjects thought it was valuable to what the experienced modelers said and whether they picked up any concepts from their talk one subject answered: “Yes, I did not know what this concept “reification” was before. But now I know what it is. I knew what it (the underlying concept) was, but when I saw Maria [talk about her model] I understood that it was the concept she was referring to! I did not know the term for the concept.” Another pair of subjects also valued this possibility: “It gives you a feeling of how they actually thought … but it would perhaps be difficult to understand if you were a novice.  [We picked up] reification! We had used the concept but did not know the word”. A third pair answered that they did pick up new concepts from the talk: “Yes, “knowledge level”, “operational level”, and “partial level”. We hadn’t seen these before. We had done the same content before but were not familiar with the terminology. It became clearer when [the problem] was divided so clearly the way Paul did. One could see what each level was supposed to contain”.

The subjects seemed also to appreciate the possibility to see experienced modelers comment on other modelers and get several perspectives on the modeling task: “Yes, to see several solutions is good. It removes the idea that there would be one single correct answer which there rarely is. The answer you get may not be the correct one. It gives you perspective”.

Discussion and Conclusion

Are there any tensions or even contradictions between the described approach to supporting the learning of conceptual modeling as compared to traditional approaches using textbooks and lectures? And are there tensions and contradictions between the approach and the specific domain of conceptual modeling? 1. First of all there is a tension between time spent on learning and pedagogical approach. Building up expertise is time-consuming. It is often faster to build up some basic competence by reading about a domain rather than learning through experiential learning. The decisive factor here is the goal of the learning – is the goal to become an expert or only to reach some basic level of competence? Most users of the system discussed here and most participants of the courses do not have the ambition of becoming expert conceptual modelers. Nevertheless the goal of the system is to provide some familiarity with the practices of the domain to either gain more understanding, or as a step in building up expertise.

2. A potential tension or contradiction between situated learning approaches to learning and other more traditional approaches is the design of tests and exams. Situated learning often emphasizes new or other aspects of a domain which may not have been covered by traditional tests. If tests and exams are not modified to reflect such new aspects of a domain, the benefits may go entirely unnoticed. There is a risk that students have trouble motivating them to spend time with a learning environment which will not directly help them pass tests. 

3. The most serious objection directed towards this pedagogical approach and especially its use in the domain of conceptual modeling questions the authenticity of the tasks of the learning environment. Learners maybe use the tracks during one hour, but real modeling tasks take much more than an hour, require negotiation with many people, is a social activity etc. There are many differences between the tracks and participating in real modeling tasks. However, exposing learners to these tracks hopefully gives students at least more familiarity with the practices of conceptual modeling than they would have received from, e.g., reading textbooks or attending lectures. And even if real apprenticeships are ideal, these tracks are available to many more learners than real apprenticeships are.

Previous studies have shown that students using tracks have produced more pattern-based conceptual models than students who did not use tracks and that expert modelers grade the quality of models produced by students using tracks higher than other students’ models (Tholander et al., 1999). Tracks may provide the relevant terminology and concepts, but this learning support does not necessarily mean that students produce better models or produce them quicker. The opposite may be the case because learners engage in long and reflective discussions concerning their modeling instead of proceeding quickly to solve the problem they are given (Tholander, 2001).

This study cannot say whether subjects learned any more about seeing the difference between routine and problematic cases or not, although the expectation is that the tracks and the Problem level provides one way of familiarizing learners with problematic cases. Several subjects claimed that watching practitioners deliberating on problematic cases inspired the subjects’ own modeling. And no differences in the talk were observed between the groups following the Authentic level and those beginning on the Problem level. Some subjects appreciated the multiple perspectives of the tracks, being able to see different modelers’ solutions and the modelers commenting on each other’s solutions. 

Did subjects get support in learning the language of the practitioners? The hypothesis was that subjects would change their way of talking was confirmed in part. From the questionnaire there seemed to be support for that learners did pick up some terminology from the tracks. The analysis of the talk among the pairs of subjects discussing their modeling problems showed that the tracks groups were indeed affected. Comparisons were made to other cases and general modeling patterns were discussed. This was not observed among the control groups. A goal with the tracks was that subjects would use the modeling in the tracks by comparing these to their own modeling. As reported in the results section, many subjects did in fact turn back to the tracks for inspiration and for making such comparisons.
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� The tool investigated in this study is described and shown here: http://www.dsv.su.se/~klas/Research_projects/Tracks/tracks.html
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Learners can at any step easily see which part of the domain description is being discussed – these sections are marked in red







Problems that experienced modelers ran into are presented step by step







Learners can take part of what the experienced modelers commented at each stage of modeling







Learners can follow how the model grows step by step
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Blad4

		





Blad5

		





Blad1

		Nya kategoriseringen:																																																																																						Nya kategoriseringen:

		6		Mönster: generellare, abstraktare nivå än de specifika objekten (eller delar av mönster) som diskuteras																																																		Gamla kategoriseringen:																																		6		Mönster: generellare, abstraktare nivå än de specifika objekten som diskuteras

		5		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift																																																		5		Mönster: generellare, abstraktare nivå än de specifika objekten som diskuteras																																5		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift

		4		Grupper av objekt. Chunkigare: hur mer än två klasser förhåller sig till varandra. Även redundansdiskussioner och utrycksfullhet i modellerna. (De är instansieringar av det där…)																																																		4		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift																																4		Grupper av objekt. Chunkigare: hur mer än två klasser förhåller sig till varandra. Även redundansdiskussioner och utrycksfullhet i modellerna.

		3		Två objekt kopplas-diskussion.																																																		3		Grupper av objekt. Chunkigare: hur mer än två klasser förhåller sig till varandra																																3		Två objekt kopplas-diskussion.

		2		Objekt. Diskussion om ett objekt som behövs och skall läggas till.																																																		2		Objekt																																2		Objekt

		1		Detaljnivå: attribut eller relationer. Dvs rel.namn och typer (inte att två objekt sammankopplas som är nivå3)  Även diskussion om alternativa namnsättningar av klasser.																																																		1		Detaljnivå: attribut eller relationer																																1		Detaljnivå: attribut eller relationer

		0		[läser eller gör annat. Försöker tolka texten. Rose-meckande]																																																				[läser eller gör annat. Försöker tolka texten.]										Efter spåren																						0		[läser eller gör annat. Försöker tolka texten. Diskuterar verktygen och hur de skall användas]

						Minuter. Under första passet får de 15 minuter: 00.00-14.59. De börjar om med 30 min from. 15.00.																																																												0				1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29

						0				1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29				30				31				32				33				34				35				36				37				38				39				40				41				42				43				44

				Gr1

				Gr2

				Gr3

				Gr4

				Gr5																																																																																																																																																																																						OBS ATT MEDELVÄRDENA BLIR SNEDVRIDNA MOT SLUTET EFTERSOM DET FINNS SÅ FÅ MÄTNINGAR!

		Ensam. Genomgången video.		Gr6

		M		Gr7										2		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		2		2		3								3				1				2		1				6		6		1		6		6				4		4		1				2						2		6				1						6		6		6		6		1		4		4								6				1		1		6		2						4		1				1				4				5		5		5		5		5		2		5				5				2

		Videoinspelningen saknas. De fick Problemspåret.		Gr8

		M		Gr9						3		1		1		1		1				1				1		1		1				4		1				1				2				3		1		2		1		2		3		1		1		1		2		2				1						2		4		2		2		4		4		1		1						2		2		1		4		6		6		6		6		6		6		4		4		4		4				1				4		4		1		1		2		2		1		1		4		4		4		4		4		4		1		4		4		4

		Ensam		Gr10

		Ensam		Gr11

		P		Gr12						2		2		2		2		2		2		2								3		1		4		1				1		2		1		1		4				4		4		3		3				4		1																		4		2		2				2				3								2						5		5		5		1				2		1								4		1		4		2				1				5		6		6		6		6		6		4		2

		Ensam		Gr13

		P		Gr14										6		2		4		4		4		4				1		1				1		4		2		3		1		1		1		1		3		3		1		1		3						1		2		2		6		2				5		5		6		4		6		6		6		6		6		6		5		5		5		5		6		6		4		4		2		4		6		6		3		2		6		6		3						4		5		6		6		6		6		6		6		6				1		6		6		3		3		1		1

		M		Gr15												2		3		1		1		1		1		1		2		1		1		2		1		1		1		1		3		1		2		2		1		1				3		1		2		6		6		2		6								1		1		2		1		1		3				3		1		1		1		1		2		2		3		4		3		1		3		1		1		5		5		5		5		1		1		1		1		1		1		1		1		3		1		1		6		1						1		1

				Gr16 Kolla igenom!

				Gr17 Kolla igenom!

				Gr18 Kolla igenom!

		Kontrollgrupp. Två tjejer.		Gr19																														4		4		4		1		2		1		2				1		1				1		1		2		1				2		1		2		1		1		2		2		4		1		2		1				1		1				3				3		3		4		3		4		3		1		3		1		3		3		3		3		3		1		2		2		2		1		3		3		3		3		3		1						1						2		2				1		2		1				3		2		3		3		3		1				2		2		2		2		2		1		4

				Gr20																				2		2		2								1		1		1		1		1		1		1		1		1		1		1				3		4		2		3		6		2		1		4				1		1		3		4		1		4		3		1		4		3		4		3		3				1		1		1		3						1		1		1		1				2		3		2		2		1		1		1		4		1		1		2		2		4		4						1		1		3		3		3		3		4		1		1		4		4		4		4

		3 personer! Gör det något? Kontrollgrupp		Gr21												2		1		1		1		4		1		1		1		1		1		1		1		6		1		1		4		1		1		1		1		1		1		4		4		4		1		1		2		1		1		4		3		2		2				6		4		3						3		1		3		3		3		1		1		1		1		1		2		1		1		2		4		4		4		2		1		1		2		1		1		1		1		3		1		1		2		4		4		4		4		4		4		2		3		1

																																																		6		Mönster: generellare, abstraktare nivå än de specifika objekten (eller delar av mönster) som diskuteras

																																																		5		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift

				Gr25																																														4

																																																		3

																																																		2		Objekt. Diskussion om ett objekt som behövs och skall läggas till.

																																																		1		Detaljnivå: attribut eller relationer. Dvs rel.namn och typer (inte att två objekt sammankopplas som är nivå3)  Även diskussion om alternativa namnsättningar av klasser.

																																																		0		[läser eller gör annat. Försöker tolka texten. Rose-meckande]

				Gr30										Grafen baseras på medelvärdena nedan!																				Jag har manuellt plockat bort alla nollor (jag lyckades inte få Excel att ignorera tomma celler och att inte tolka dem som nollor i grafen). Så om jag lägger till mer värden måste jag kopiera formeln för medelvärdesberäkning på nytt!!

						0		0.5		1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29				30				31				32				33				34				35				36				37				38				39				40				41				42				43				44				45				46				47				48				49

				Talk track						3		1		1.5		1.3333333333		1.6666666667		1		1		1		1		1		1.3333333333		1		2		1.3333333333		1		1		1		1.3333333333		2.5		2		2		2		1		1.5		3		2		1		1.5		3.3333333333		3		2		4.3333333333		6		1		4		3.6666666667		1.5		2.6666666667		3		2		2		1.5		3		1		1.6666666667		3		1		2.3333333333		4		4.5		5.3333333333		5		4.3333333333		5		2		3		4.3333333333		4.5		5		3		3.5		2.5		2		1		2.6666666667		1.6666666667		1.5		1		2.6666666667		2		2.5		3.6666666667		2.5		4		4		2.3333333333		3.3333333333		4.5		4.5		5		2		5				5				2

				Problem track						2		2		4		2		3		3		3		4				1		2		1		2.5		2.5		2		2		1.5		1		1		2.5		3		3.5		2.5		2		3				4		1		2		2		6		2				5		5		6		4		4		4		6		4		6		4.5		5		5		5		3.5		6		6		4.5		4.5		3.5		2.5		6		4		2		2		6		6		3.5		1		4		3		5		3.5		6		5.5		6		6		6		6		6		2.5		4		6		3		3		1		1

				Control group												2		1		1		1		3		1.5		1.5		1		1		2.5		2		2		2.6666666667		1.3333333333		1		2.3333333333		1		1		1		1		1		1		3		3		3		2		2.6666666667		2		1		2		3		2		2.3333333333		2		3		2.6666666667		4		2.3333333333		1		4		3		2.5		3		3		3.5		1.6666666667		2		1.6666666667		1.6666666667		2		1.5		1.6666666667		1.6666666667		2		2.6666666667		3.5		2.3333333333		2.3333333333		1.6666666667		1.6666666667		1.3333333333		1.6666666667		1.6666666667		2.6666666667		1.6666666667		2.3333333333		1.3333333333		1.5		3		3		4		4		2.3333333333		2.3333333333		3.5		2		2.6666666667		1.6666666667		4		2		1.5		3.5		3.5		3.5		2.5				2		2		2		2		2		1		4

				Nedanstående tabell är samma som ovan men utan nollor.																														Kolla att alla rader finns med.

						0				1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29				30				31				32				33				34				35				36				37				38				39				40				41				42				43				44				45				46				47				48				49

				Talk track		0		0		1		0.3333333333		1		1.3333333333		1.6666666667		0.6666666667		1		0.6666666667		1		1		1.3333333333		0.6666666667		2		1.3333333333		0.6666666667		1		0.6666666667		1.3333333333		1.6666666667		2		2		1.3333333333		0.6666666667		1		2		1.3333333333		1		1		3.3333333333		3		0.6666666667		4.3333333333		2		0.3333333333		2.6666666667		3.6666666667		1		2.6666666667		3		2		1.3333333333		1		1		0.3333333333		1.6666666667		3		0.6666666667		2.3333333333		2.6666666667		3		5.3333333333		5		4.3333333333		5		2		3		4.3333333333		3		1.6666666667		2		2.3333333333		1.6666666667		2		1		2.6666666667		1.6666666667		1		0.6666666667		2.6666666667		2		1.6666666667		3.6666666667		1.6666666667		2.6666666667		1.3333333333		2.3333333333		3.3333333333		3		3		1.6666666667		0.6666666667		1.6666666667		0		1.6666666667		0		0.6666666667		0		0		0		0		0		0		0		0		0		0		0

				Problem track		0		0		1		1		4		2		3		3		3		2		0		0.5		2		0.5		2.5		2.5		1		2		1.5		1		1		2.5		1.5		3.5		2.5		2		3		0		2		1		1		1		3		1		0		2.5		2.5		3		4		4		4		3		4		3		4.5		2.5		2.5		2.5		3.5		3		3		4.5		4.5		3.5		2.5		3		4		2		1		3		3		3.5		0.5		2		3		2.5		3.5		3		5.5		6		6		6		6		3		2.5		4		3		1.5		1.5		0.5		0.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Control group		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		4		4		1		2		1		2		0		1		1		0		1		1		2		1		0		2		1		2		1		1		2		2		4		1		2		1		0		1		1		0		3		0		3		3		4		3		4		3		1		3		1		3		3		3		3		3		1		2		2		2		1		3		3		3		3		3		1		0		0		1		0		0		2		2		0		1		2		1		0		3		2		3		3		3		1		0		2		2		2		2		2		1		4		0

				Nya kategoriseringen:

				6		Mönster: generellare, abstraktare nivå än de specifika objekten som diskuteras																																																		Gamla kategoriseringen:

				5		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift																																																		5		Mönster: generellare, abstraktare nivå än de specifika objekten som diskuteras

				4		Grupper av objekt. Chunkigare: hur mer än två klasser förhåller sig till varandra																																																		4		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift

				3		Två objekt kopplas-diskussion.																																																		3		Grupper av objekt. Chunkigare: hur mer än två klasser förhåller sig till varandra

				2		Objekt																																																		2		Objekt

				1		Detaljnivå: attribut eller relationer																																																		1		Detaljnivå: attribut eller relationer

				0		[läser eller gör annat. Försöker tolka texten.]																																																				[läser eller gör annat. Försöker tolka texten.]

								0		1		2		3		4		5

						a		2		3		1		2		2		2

						b		3		1		2		2		1		1

						c		1		1		1		3		3		3

										TA BORT ALLA NOLLOR!!!! DE DRAR NED MEDELVÄRDENA PÅ ETT ORÄTTVIST SÄTT!!!!!! För att någon grupp satt tyst på slutet skall inte hela gruppens medelvärde dras ned.

										Dessutom är det inte rimligt att få ett pratnivåvärde när man tiger! Bättre att tabellen visar att inget prat förekom i början.

								Redovisa nära rådatanivån så det inte blir några frågetecken! Gör frekvensanalyser: hur många instanser av pratnivå 4 vid varje tidpunkt?

								Klart man kan göra variansanalys/regressionsanalys/t-test - men risken är att det blir skakigt eftersom du har hittat på pratnivåvärdena själv.

				Kopia på rådata innan jag hinner ta bort alla nollor:

						Minuter. Under första passet får de 15 minuter: 00.00-14.59. De börjar om med 30 min from. 15.00.																																																												0				1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29

						0				1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29				30				31				32				33				34				35				36				37				38				39				40				41				42				43				44

				Gr1

				Gr2

				Gr3

				Gr4

				Gr5																																																																																																																																																																																						OBS ATT MEDELVÄRDENA BLIR SNEDVRIDNA MOT SLUTET EFTERSOM DET FINNS SÅ FÅ MÄTNINGAR!

		Ensam. Genomgången video.		Gr6

		M		Gr7		0		0		0		0		2		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		2		2		3		0		0		0		3		0		1		0		2		1		0		6		6		1		6		6		0		4		4		1		0		2		0		0		2		6		0		1		0		0		6		6		6		6		1		4		4		0		0		0		6		0		1		1		6		2		0		0		4		1		0		1		0		4		0		5		5		5		5		5		2		5		0		5		0		2

		Videoinspelningen saknas. De fick Problemspåret.		Gr8

		M		Gr9		0		0		3		1		1		1		1		0		1		0		1		1		1		0		4		1		0		1		0		2		0		3		1		2		1		2		3		1		1		1		2		2		0		1		0		0		2		4		2		2		4		4		1		1		0		0		2		2		1		4		6		6		6		6		6		6		4		4		4		4		0		1		0		4		4		1		1		2		2		1		1		4		4		4		4		4		4		1		4		4		4

		Ensam		Gr10

		Ensam		Gr11

		P		Gr12		0		0		2		2		2		2		2		2		2		0		0		0		3		1		4		1		0		1		2		1		1		4		0		4		4		3		3		0		4		1		0		0		0		0		0		0		0		0		4		2		2		0		2		0		3		0		0		0		2		0		0		5		5		5		1		0		2		1		0		0		0		4		1		4		2		0		1		0		5		6		6		6		6		6		4		2

		Ensam		Gr13

		P		Gr14		0		0		0		0		6		2		4		4		4		4		0		1		1		0		1		4		2		3		1		1		1		1		3		3		1		1		3		0		0		1		2		2		6		2				5		5		6		4		6		6		6		6		6		6		5		5		5		5		6		6		4		4		2		4		6		6		3		2		6		6		3						4		5		6		6		6		6		6		6		6				1		6		6		3		3		1		1

		M		Gr15												2		3		1		1		1		1		1		2		1		1		2		1		1		1		1		3		1		2		2		1		1				3		1		2		6		6		2		6								1		1		2		1		1		3				3		1		1		1		1		2		2		3		4		3		1		3		1		1		5		5		5		5		1		1		1		1		1		1		1		1		3		1		1		6		1						1		1

				Gr16		Kolla igenom!

				Gr17		Kolla igenom!

				Gr18		Kolla igenom!

		Kontrollgrupp. Två tjejer.		Gr19		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		4		4		1		2		1		2				1		1		0		1		1		2		1		0		2		1		2		1		1		2		2		4		1		2		1		0		1		1		0		3		0		3		3		4		3		4		3		1		3		1		3		3		3		3		3		1		2		2		2		1		3		3		3		3		3		1		0		0		1		0		0		2		2		0		1		2		1		0		3		2		3		3		3		1		0		2		2		2		2		2		1		4

				Gr20		0		0		0		0		0		0		0		0		0		2		2		2		0		0		0		1		1		1		1		1		1		1		1		1		1		1		0		3		4		2		3		6		2		1		4				1		1		3		4		1		4		3		1		4		3		4		3		3				1		1		1		3						1		1		1		1				2		3		2		2		1		1		1		4		1		1		2		2		4		4						1		1		3		3		3		3		4		1		1		4		4		4		4

		3 personer! Gör det något? Kontrollgrupp		Gr21		0		0		0		0		0		2		1		1		1		4		1		1		1		1		1		1		1		6		1		1		4		1		1		1		1		1		1		4		4		4		1		1		2		1		1		4		3		2		2		0		6		4		3		0		0		3		1		3		3		3		1		1		1		1		1		2		1		1		2		4		4		4		2		1		1		2		1		1		1		1		3		1		1		2		4		4		4		4		4		4		2		3		1





Blad1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



a

b

c

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Blad2

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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		1		4		6		6

		37		37		37		37		37
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Blad5

		





Blad1

		Nya kategoriseringen:																																																																																						Nya kategoriseringen:

		6		Mönster: generellare, abstraktare nivå än de specifika objekten (eller delar av mönster) som diskuteras																																																		Gamla kategoriseringen:																																		6		Mönster: generellare, abstraktare nivå än de specifika objekten som diskuteras

		5		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift																																																		5		Mönster: generellare, abstraktare nivå än de specifika objekten som diskuteras																																5		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift

		4		Grupper av objekt. Chunkigare: hur mer än två klasser förhåller sig till varandra. Även redundansdiskussioner och utrycksfullhet i modellerna. (De är instansieringar av det där…)																																																		4		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift																																4		Grupper av objekt. Chunkigare: hur mer än två klasser förhåller sig till varandra. Även redundansdiskussioner och utrycksfullhet i modellerna.

		3		Två objekt kopplas-diskussion.																																																		3		Grupper av objekt. Chunkigare: hur mer än två klasser förhåller sig till varandra																																3		Två objekt kopplas-diskussion.

		2		Objekt. Diskussion om ett objekt som behövs och skall läggas till.																																																		2		Objekt																																2		Objekt

		1		Detaljnivå: attribut eller relationer. Dvs rel.namn och typer (inte att två objekt sammankopplas som är nivå3)  Även diskussion om alternativa namnsättningar av klasser.																																																		1		Detaljnivå: attribut eller relationer																																1		Detaljnivå: attribut eller relationer

		0		[läser eller gör annat. Försöker tolka texten. Rose-meckande]																																																				[läser eller gör annat. Försöker tolka texten.]										Efter spåren																						0		[läser eller gör annat. Försöker tolka texten. Diskuterar verktygen och hur de skall användas]

						Minuter. Under första passet får de 15 minuter: 00.00-14.59. De börjar om med 30 min from. 15.00.																																																												0				1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29

						0				1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29				30				31				32				33				34				35				36				37				38				39				40				41				42				43				44

				Gr1

				Gr2

				Gr3

				Gr4

				Gr5																																																																																																																																																																																						OBS ATT MEDELVÄRDENA BLIR SNEDVRIDNA MOT SLUTET EFTERSOM DET FINNS SÅ FÅ MÄTNINGAR!

		Ensam. Genomgången video.		Gr6

		M		Gr7										2		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		2		2		3								3				1				2		1				6		6		1		6		6				4		4		1				2						2		6				1						6		6		6		6		1		4		4								6				1		1		6		2						4		1				1				4				5		5		5		5		5		2		5				5				2

		Videoinspelningen saknas. De fick Problemspåret.		Gr8

		M		Gr9						3		1		1		1		1				1				1		1		1				4		1				1				2				3		1		2		1		2		3		1		1		1		2		2				1						2		4		2		2		4		4		1		1						2		2		1		4		6		6		6		6		6		6		4		4		4		4				1				4		4		1		1		2		2		1		1		4		4		4		4		4		4		1		4		4		4

		Ensam		Gr10

		Ensam		Gr11

		P		Gr12						2		2		2		2		2		2		2								3		1		4		1				1		2		1		1		4				4		4		3		3				4		1																		4		2		2				2				3								2						5		5		5		1				2		1								4		1		4		2				1				5		6		6		6		6		6		4		2

		Ensam		Gr13

		P		Gr14										6		2		4		4		4		4				1		1				1		4		2		3		1		1		1		1		3		3		1		1		3						1		2		2		6		2				5		5		6		4		6		6		6		6		6		6		5		5		5		5		6		6		4		4		2		4		6		6		3		2		6		6		3						4		5		6		6		6		6		6		6		6				1		6		6		3		3		1		1

		M		Gr15												2		3		1		1		1		1		1		2		1		1		2		1		1		1		1		3		1		2		2		1		1				3		1		2		6		6		2		6								1		1		2		1		1		3				3		1		1		1		1		2		2		3		4		3		1		3		1		1		5		5		5		5		1		1		1		1		1		1		1		1		3		1		1		6		1						1		1

				Gr16 Kolla igenom!

				Gr17 Kolla igenom!

				Gr18 Kolla igenom!

		Kontrollgrupp. Två tjejer.		Gr19																														4		4		4		1		2		1		2				1		1				1		1		2		1				2		1		2		1		1		2		2		4		1		2		1				1		1				3				3		3		4		3		4		3		1		3		1		3		3		3		3		3		1		2		2		2		1		3		3		3		3		3		1						1						2		2				1		2		1				3		2		3		3		3		1				2		2		2		2		2		1		4

				Gr20																				2		2		2								1		1		1		1		1		1		1		1		1		1		1				3		4		2		3		6		2		1		4				1		1		3		4		1		4		3		1		4		3		4		3		3				1		1		1		3						1		1		1		1				2		3		2		2		1		1		1		4		1		1		2		2		4		4						1		1		3		3		3		3		4		1		1		4		4		4		4

		3 personer! Gör det något? Kontrollgrupp		Gr21												2		1		1		1		4		1		1		1		1		1		1		1		6		1		1		4		1		1		1		1		1		1		4		4		4		1		1		2		1		1		4		3		2		2				6		4		3						3		1		3		3		3		1		1		1		1		1		2		1		1		2		4		4		4		2		1		1		2		1		1		1		1		3		1		1		2		4		4		4		4		4		4		2		3		1

																																																		6		Mönster: generellare, abstraktare nivå än de specifika objekten (eller delar av mönster) som diskuteras

																																																		5		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift

				Gr25																																														4

																																																		3

																																																		2		Objekt. Diskussion om ett objekt som behövs och skall läggas till.

																																																		1		Detaljnivå: attribut eller relationer. Dvs rel.namn och typer (inte att två objekt sammankopplas som är nivå3)  Även diskussion om alternativa namnsättningar av klasser.

																																																		0		[läser eller gör annat. Försöker tolka texten. Rose-meckande]

				Gr30										Grafen baseras på medelvärdena nedan!																				Jag har manuellt plockat bort alla nollor (jag lyckades inte få Excel att ignorera tomma celler och att inte tolka dem som nollor i grafen). Så om jag lägger till mer värden måste jag kopiera formeln för medelvärdesberäkning på nytt!!

						0		0.5		1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29				30				31				32				33				34				35				36				37				38				39				40				41				42				43				44				45				46				47				48				49

				Talk track						3		1		1.5		1.3333333333		1.6666666667		1		1		1		1		1		1.3333333333		1		2		1.3333333333		1		1		1		1.3333333333		2.5		2		2		2		1		1.5		3		2		1		1.5		3.3333333333		3		2		4.3333333333		6		1		4		3.6666666667		1.5		2.6666666667		3		2		2		1.5		3		1		1.6666666667		3		1		2.3333333333		4		4.5		5.3333333333		5		4.3333333333		5		2		3		4.3333333333		4.5		5		3		3.5		2.5		2		1		2.6666666667		1.6666666667		1.5		1		2.6666666667		2		2.5		3.6666666667		2.5		4		4		2.3333333333		3.3333333333		4.5		4.5		5		2		5				5				2

				Problem track						2		2		4		2		3		3		3		4				1		2		1		2.5		2.5		2		2		1.5		1		1		2.5		3		3.5		2.5		2		3				4		1		2		2		6		2				5		5		6		4		4		4		6		4		6		4.5		5		5		5		3.5		6		6		4.5		4.5		3.5		2.5		6		4		2		2		6		6		3.5		1		4		3		5		3.5		6		5.5		6		6		6		6		6		2.5		4		6		3		3		1		1

				Control group												2		1		1		1		3		1.5		1.5		1		1		2.5		2		2		2.6666666667		1.3333333333		1		2.3333333333		1		1		1		1		1		1		3		3		3		2		2.6666666667		2		1		2		3		2		2.3333333333		2		3		2.6666666667		4		2.3333333333		1		4		3		2.5		3		3		3.5		1.6666666667		2		1.6666666667		1.6666666667		2		1.5		1.6666666667		1.6666666667		2		2.6666666667		3.5		2.3333333333		2.3333333333		1.6666666667		1.6666666667		1.3333333333		1.6666666667		1.6666666667		2.6666666667		1.6666666667		2.3333333333		1.3333333333		1.5		3		3		4		4		2.3333333333		2.3333333333		3.5		2		2.6666666667		1.6666666667		4		2		1.5		3.5		3.5		3.5		2.5				2		2		2		2		2		1		4

				Nedanstående tabell är samma som ovan men utan nollor.																														Kolla att alla rader finns med.

						0				1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29				30				31				32				33				34				35				36				37				38				39				40				41				42				43				44				45				46				47				48				49

				Talk track		0		0		1		0.3333333333		1		1.3333333333		1.6666666667		0.6666666667		1		0.6666666667		1		1		1.3333333333		0.6666666667		2		1.3333333333		0.6666666667		1		0.6666666667		1.3333333333		1.6666666667		2		2		1.3333333333		0.6666666667		1		2		1.3333333333		1		1		3.3333333333		3		0.6666666667		4.3333333333		2		0.3333333333		2.6666666667		3.6666666667		1		2.6666666667		3		2		1.3333333333		1		1		0.3333333333		1.6666666667		3		0.6666666667		2.3333333333		2.6666666667		3		5.3333333333		5		4.3333333333		5		2		3		4.3333333333		3		1.6666666667		2		2.3333333333		1.6666666667		2		1		2.6666666667		1.6666666667		1		0.6666666667		2.6666666667		2		1.6666666667		3.6666666667		1.6666666667		2.6666666667		1.3333333333		2.3333333333		3.3333333333		3		3		1.6666666667		0.6666666667		1.6666666667		0		1.6666666667		0		0.6666666667		0		0		0		0		0		0		0		0		0		0		0

				Problem track		0		0		1		1		4		2		3		3		3		2		0		0.5		2		0.5		2.5		2.5		1		2		1.5		1		1		2.5		1.5		3.5		2.5		2		3		0		2		1		1		1		3		1		0		2.5		2.5		3		4		4		4		3		4		3		4.5		2.5		2.5		2.5		3.5		3		3		4.5		4.5		3.5		2.5		3		4		2		1		3		3		3.5		0.5		2		3		2.5		3.5		3		5.5		6		6		6		6		3		2.5		4		3		1.5		1.5		0.5		0.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Control group		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		4		4		1		2		1		2		0		1		1		0		1		1		2		1		0		2		1		2		1		1		2		2		4		1		2		1		0		1		1		0		3		0		3		3		4		3		4		3		1		3		1		3		3		3		3		3		1		2		2		2		1		3		3		3		3		3		1		0		0		1		0		0		2		2		0		1		2		1		0		3		2		3		3		3		1		0		2		2		2		2		2		1		4		0

				Nya kategoriseringen:

				6		Mönster: generellare, abstraktare nivå än de specifika objekten som diskuteras																																																		Gamla kategoriseringen:

				5		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift																																																		5		Mönster: generellare, abstraktare nivå än de specifika objekten som diskuteras

				4		Grupper av objekt. Chunkigare: hur mer än två klasser förhåller sig till varandra																																																		4		Jämförelser med andra modeller eller med andra exempel än de specifika i deras uppgift

				3		Två objekt kopplas-diskussion.																																																		3		Grupper av objekt. Chunkigare: hur mer än två klasser förhåller sig till varandra

				2		Objekt																																																		2		Objekt

				1		Detaljnivå: attribut eller relationer																																																		1		Detaljnivå: attribut eller relationer

				0		[läser eller gör annat. Försöker tolka texten.]																																																				[läser eller gör annat. Försöker tolka texten.]

								0		1		2		3		4		5

						a		2		3		1		2		2		2

						b		3		1		2		2		1		1

						c		1		1		1		3		3		3

										TA BORT ALLA NOLLOR!!!! DE DRAR NED MEDELVÄRDENA PÅ ETT ORÄTTVIST SÄTT!!!!!! För att någon grupp satt tyst på slutet skall inte hela gruppens medelvärde dras ned.

										Dessutom är det inte rimligt att få ett pratnivåvärde när man tiger! Bättre att tabellen visar att inget prat förekom i början.

								Redovisa nära rådatanivån så det inte blir några frågetecken! Gör frekvensanalyser: hur många instanser av pratnivå 4 vid varje tidpunkt?

								Klart man kan göra variansanalys/regressionsanalys/t-test - men risken är att det blir skakigt eftersom du har hittat på pratnivåvärdena själv.

				Kopia på rådata innan jag hinner ta bort alla nollor:

						Minuter. Under första passet får de 15 minuter: 00.00-14.59. De börjar om med 30 min from. 15.00.																																																												0				1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29

						0				1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17				18				19				20				21				22				23				24				25				26				27				28				29				30				31				32				33				34				35				36				37				38				39				40				41				42				43				44

				Gr1

				Gr2

				Gr3

				Gr4

				Gr5																																																																																																																																																																																						OBS ATT MEDELVÄRDENA BLIR SNEDVRIDNA MOT SLUTET EFTERSOM DET FINNS SÅ FÅ MÄTNINGAR!

		Ensam. Genomgången video.		Gr6

		M		Gr7		0		0		0		0		2		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		2		2		3		0		0		0		3		0		1		0		2		1		0		6		6		1		6		6		0		4		4		1		0		2		0		0		2		6		0		1		0		0		6		6		6		6		1		4		4		0		0		0		6		0		1		1		6		2		0		0		4		1		0		1		0		4		0		5		5		5		5		5		2		5		0		5		0		2

		Videoinspelningen saknas. De fick Problemspåret.		Gr8

		M		Gr9		0		0		3		1		1		1		1		0		1		0		1		1		1		0		4		1		0		1		0		2		0		3		1		2		1		2		3		1		1		1		2		2		0		1		0		0		2		4		2		2		4		4		1		1		0		0		2		2		1		4		6		6		6		6		6		6		4		4		4		4		0		1		0		4		4		1		1		2		2		1		1		4		4		4		4		4		4		1		4		4		4

		Ensam		Gr10

		Ensam		Gr11

		P		Gr12		0		0		2		2		2		2		2		2		2		0		0		0		3		1		4		1		0		1		2		1		1		4		0		4		4		3		3		0		4		1		0		0		0		0		0		0		0		0		4		2		2		0		2		0		3		0		0		0		2		0		0		5		5		5		1		0		2		1		0		0		0		4		1		4		2		0		1		0		5		6		6		6		6		6		4		2

		Ensam		Gr13

		P		Gr14		0		0		0		0		6		2		4		4		4		4		0		1		1		0		1		4		2		3		1		1		1		1		3		3		1		1		3		0		0		1		2		2		6		2				5		5		6		4		6		6		6		6		6		6		5		5		5		5		6		6		4		4		2		4		6		6		3		2		6		6		3						4		5		6		6		6		6		6		6		6				1		6		6		3		3		1		1

		M		Gr15												2		3		1		1		1		1		1		2		1		1		2		1		1		1		1		3		1		2		2		1		1				3		1		2		6		6		2		6								1		1		2		1		1		3				3		1		1		1		1		2		2		3		4		3		1		3		1		1		5		5		5		5		1		1		1		1		1		1		1		1		3		1		1		6		1						1		1

				Gr16		Kolla igenom!

				Gr17		Kolla igenom!

				Gr18		Kolla igenom!

		Kontrollgrupp. Två tjejer.		Gr19		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		4		4		1		2		1		2				1		1		0		1		1		2		1		0		2		1		2		1		1		2		2		4		1		2		1		0		1		1		0		3		0		3		3		4		3		4		3		1		3		1		3		3		3		3		3		1		2		2		2		1		3		3		3		3		3		1		0		0		1		0		0		2		2		0		1		2		1		0		3		2		3		3		3		1		0		2		2		2		2		2		1		4

				Gr20		0		0		0		0		0		0		0		0		0		2		2		2		0		0		0		1		1		1		1		1		1		1		1		1		1		1		0		3		4		2		3		6		2		1		4				1		1		3		4		1		4		3		1		4		3		4		3		3				1		1		1		3						1		1		1		1				2		3		2		2		1		1		1		4		1		1		2		2		4		4						1		1		3		3		3		3		4		1		1		4		4		4		4

		3 personer! Gör det något? Kontrollgrupp		Gr21		0		0		0		0		0		2		1		1		1		4		1		1		1		1		1		1		1		6		1		1		4		1		1		1		1		1		1		4		4		4		1		1		2		1		1		4		3		2		2		0		6		4		3		0		0		3		1		3		3		3		1		1		1		1		1		2		1		1		2		4		4		4		2		1		1		2		1		1		1		1		3		1		1		2		4		4		4		4		4		4		2		3		1





Blad1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



a

b

c

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Blad2

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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Diagr6

		Authentic track group		Authentic track group

		Problem track group		Problem track group

		Control group		Control group



Before

After

Subjects' ratings of their knowledge of modeling terms

2.9891353383

3.9235714286

2.9066666667

3.960952381

2.4037267081

2.4093167702



Diagr2

		





Blad1

						A: Känner du till begreppet X? (Inte alls - Mycket väl) B: Anser du att begreppet är centralt för konceptuell modellering? (Inte alls - Mycket) Kommer du aktivt att använda dig av det begreppet står för i din framtida modellering, tror du? (Inte alls - Ja

		Enkätsvar				Uppgift

						Reifiering												Resursallok												Mönster/pattern												Template-copy												Partiell rel												Operationell rel												Kunskapsnivå

		Par				1a pre		1a post		1b  pre		1b post		1c pre		1c post		2a pre		2a post		2b pre		2b post		2c pre		2c post		3a pre		3a post		3b pre		3b post		3c pre		3c post		4a pre		4a post		4b pre		4b post		4c pre		4c post		5a pre		5a post		5b pre		5b post		5c pre		5c post		6a pre		6a post		6b pre		6b post		6c pre		6c post		7a pre		7a post		7b pre		7b post		7c pre		7c post

		1 Mariaspår		1		0		6.4		0.6		5.3		0.9		5.2		3.3		3.3		5		5		5		5		5.3		5.3		5.1		5.1		5		5		5.6		6.5		5.7		6.5		5.7		6.5		3.5		3.5		3.5		3.5		1.9		1.9		0.2		0.2		3		3		1		1		4.8		4.8		1.7		1.7		3.5		3.5

				2		5.7		5.7		5.3		5.3		5.6		5.6		5.7		5.7		3.7		3.7		3.6		3.6		6.3		6.3		5.6		5.6		5.6		5.6		5.1		5.1		5.1		5.1		5.1		5.1		5		5		5		5		4		4		4.6		4.6		4.1		4.1		4		4		4.9		4.9		3.6		3.6		2.7		2.7

		2 Problemspår		3		5.2		6.4		6.5		6.5		5.7		6.5		0.2		0.2										4.1		6.4		4.1		5.8		5.1		5.1		5.5		6.3		5.5		6.4		5.6		6.5		6.2		6.2		4.8		4.8		4.7		4.7		0.2		0.2										0.2		1.7				2.6				2.6

				4		5		5		5.9		5.9		4.9		4.9		0		0										1.7		4		3.9		3.9		1		1		5.3		5.8		5.5		5.5		5		5		6.5		6.5		6.5		6.5		6.5		6.5		0		0										0		0

		3 Mariaspår		5		5.3		5.3		5.3		5.3		5.6		5.6		3.3		4.9		1.5		4.4		3.3		4.5		4.2		4.2		4		4		5.4		5.4		6.4		6.4		5		5		5.5		5.5		6.6		6.6		6.6		6.6		6.3		6.3		0.8		0.8		1.3		1.3		1		1		0.2		0.2		1.5		1.5		0.8		0.8

				6		5.7		5.7		4.6		4.6		3.5		3.5		1.2		4.8				3.9				4		4		5.2		3.1		3.1		1.8		1.8		4.5		4.5		4.3		4.3		4.5		4.5		5.5		5.5		5.6		5.6		5.7		5.7		0		0										6.3		6.3		3.5		3.5		3.5		3.5

		4 Problemspår		7		6.2		6.2		3.8		4.5		4.8		5.8		3.1		3.1		1.9		1.9		3		3		5.8		5.8		5.7		5.7		5.7		5.7		6.2		6.2		6.2		6.2		6.2		6.2		6.2		6.2		6.2		6.2		6.3		6.3		3.6		3.6		1.7		1.7		1.7		1.7		1.8		1.8		0.7		0.7		2.4		2.4

		5 Mariaspår		8		0		4.5				6.2				6.2		2.7		2.7		2.8		2.8		2.8		2.8		6.3		6.3		4.3		4.3		4.3		4.3		6.1		6.1		6		6		5.9		5.9		2.9		2.9		3		3		1.2		1.2		0.8		0.8										3		3		4.7		4.7		1		1

				9		3.7		3.7		4		6.3		5.8		6.3		0.9		0.9		1.2		1.2		1.7		1.7		5		5		5.1		5.1		5.3		5.3		6		6		5.9		5.9		6		6		5.3		5.3		5.4		5.4		5.5		5.5		0.3		0.3										0.2		0.2

		6 Problemspår		10		0.7		0.7		0.8		5.3		0.8		5.2		3.6		3.6		1		3.5		0.8		0.8		3.2		3.2		2.7		2.7		3		5.7		2.1		2.1		3.9		6.2		3.8		4.9		2.2		2.2		3.8		3.8		3.8		3.8		1.2		1.2		3.8		3.8		3		3		6		6		3.2		3.2		3.2		3.2

		7 Mariaspår		11		3.4		6.2		4.1		6.2		3.3		6.2		3		3		2.2		2.2		2.9		2.9		5.5		5.5		5.4		5.4		5.5		5.5		6.2		6.2		6.1		6.1		6.1		6.1		6.2		6.2		6.2		6.2		6.2		6.2		2.8		2.8		2.3		2.3		1.7		1.7		5.4		5.4		5.6		5.6		5.7		5.7

				12		5.1		5.1		3.8		3.8		5.3		5.3		1.3		1.3		0.6		0.6		2.4		2.4		5		5		4		4		3.6		3.6		6.3		6.3		4.9		4.9		4.9		4.9		1.7		6.3		2.9		2.9		2.8		2.8		1.1		1.1		1.3		1.3		1.5		1.5		1.2		1.2		1.3		1.3		1.3		1.3

		8 Problemspår		13		4.1		5.4		3.2		5		3.2		5		3.8		4.2		4.2		4.4		3.2		3.4		3.9		6		5		6		5.3		5.7		3.8		6		5		6		5		6		5.8		6.2		5.8		6.2		6		6.4		0.2		3.6				3.5				3.2		5.2		5.8		4.3		4.8		4.9		5.3

				14		4.8		4.8		3.6		3.6		4.4		4.4		2.8		6.5		2.6		3.6		2.3		4.5		1.7		6.5		1.5		6.5		1.6		6.6		5.4		6.5		5.8		6.4		4.5		6.5		6.3		6.3		6.7		6.7		6.7		6.7		2.3		3.9		1.6		3		1.5		2.9		1		1		1		1		1.5		1.5

		9 Mariaspår		15		6.4		6.4		4.5		4.5		6.4		6.4		1		5.8		1.2		5.8		4.1		6.2		6.4		6.4		6.4		6.4		6.4		6.4		5.4		5.4		3.2		6.3		3.7		5.5		5.5		5.5		5.6		5.6		6.1		6.1		3		3		3.4		3.4		3.4		3.4		1.7		6.4		1.5		6.1		1.7		5.8

				16		0		6.3		0		6.3		1.2		6.5		6.5		6.5		3.5		6.5		3.5		6.4		6.4		6.4		6.3		6.3		6.5		6.5		6.5		6.5		6.5		6.5		6.4		6.4		3.1		6.4		6.3		6.3		3		6.2		6.5		6.5		6.3		6.3		6.3		6.3		6.5		6.5		6.5		6.5		6.5		6.5

		10 Mariaspår		17		3		5.1		3		4.8		4.7		4.7		1.4		1.4										4.3		4.3		4.8		4.8		5.4		5.4		1.5		4.8				4.4				4.6		0		2.3				3.4				3.6		0		0										0		0

		11 Problemspår		18		5.2		5.2		5.1		5.1		4.8		4.8		2		5.1		0.8		5.1		0.8		5		4.9		4.9		4.9		4.9		4.8		4.8		4.4		4.4		4.5		4.5		4.2		4.2		4.2		4.2		4.1		4.1		3.4		3.4		2.6		4.2		3.8		3.8		2.8		2.8		2.9		2.9		2.8		2.8		3.3		3.3

		12Problemspår		19		0		5.3		4.8		4.8		4.8		4.8		0.5		0.5		3		3		3		3		1.2		1.2		5.1		5.1		5		5		4		4		4		4.8		3.9		3.9		3.9		3.9		4.3		4.3		3.9		3.9		0.3		3.1		3.7		3.7		3.9		3.9		0		3.3		4.1		4.1		4.2		4.2

				20		0		5				4.5				4.8		3.2		3.2		4.4		4.4		3.1		3.1		5		5		5		5		4.4		4.4		4.8		4.8		3.5		3.5		4.2		4.2		2.6		2.6		3.1		3.1		1.6		1.6		2.9		2.9		3.5		3.5		3.4		3.4				4.6				4.1				3.3

		13 Mariaspår		21		6.2		6.2		3.3		3.3		4.3		4.3		0.3		4.8				2.3				3.5		6.4		6.4		6.4		6.4		6.4		6.4		4.2		4.2		4.9		4.9		4.8		4.8		6.4		6.4		6.4		6.4		6.4		6.4		0.5		5.7				5.8				5.4		0.5		5.8				5.8				5.2

		14 Problemspår		22		1.3		6.3		1.2		6.2		0.4		6.3		3.5		5.8		1.9		6.1		3		4.2		0.8		5		1.6		4.8		0.8		3.3		6.5		6.5		4		4		5.2		5.2		5.7		5.7		5.6		5.6		5.7		5.7		1.1		5.2		1.1		5.3		0.3		3.2		0.8		5.7		0.5		4.8		0.7		2.6

				23		5.3		6.6		5.3		5.3		2.5		3.6		1.3		4		1.5		4		1.7		4.8		3.7		6.4		3.7		3.7		3.7		6.5		2.5		2.5		2.3		2.3		2.3		2.3		0		3.2		0		0		0		0		0		3.2		0		0		0		0		0		3.8		0		0		0		0

		15 Mariaspår		24		0.3		2.8		2.9		5.2		2.9		3.8		2.4		5.1		1.8		5.2		1.6		5.2		4.3		5.7		4.2		5.7		4.4		5.8		5.9		5.9		5.8		5.8		5.6		5.6		5.4		5.4		2.5		2.5		2.7		2.7		0.9		0.9		2.8		2.8		2.8		2.8		1.9		1.9		2.8		2.8		3.2		3.2

				25		0.5		0.5		0.4		0.4		0.6		0.6		3		3		4.4		4.4		4.3		4.3		6.1		6.1		6		6.6		5.6		6.5		0.6		0.6		0.5		3		3.1		4.2		6.3		6.3		6.2		6.2		3.2		3.2		3.3		3.3		3.4		3.4		3.3		3.3		3.5		3.5		1.7		1.7		0.7		0.7

		16 !!Problem, inte Mariaspår		26		0.3		4.8		1.1		6.3		4.2		6		2.6		3.6		2.3		3.7		3.8		4.8		4.9		4.9		3.5		3.5		3.5		3.5		4.9		4.9		5.2		5.2		5.2		5.2		2.2		2.2		2.2		2.2		2.2		2.2		2		2		1.7		1.7		1.6		1.6		4.4		4.4		4.8		4.8		5.4		5.4

				27		6.4		6.4		5.7		5.7		5.6		5.6		5.5		5.5		5.4		5.4		5.3		5.3		5.6		5.6		5.7		5.7		5.7		5.7		5.8		5.8		5.8		5.8		5.8		5.8		0		0		0		0		0		0		1.3		1.3		1.2		1.2		0.2		0.2		2.1		2.1		2.1		2.1		2.1		2.1

		17 !Mariaspår		28		0		3				4.2				4.2		0		0										1.2		1.2		3.8		3.8		2.8		2.8		2.1		2.1		4.5		4.5		4.5		4.5		2.4		2.4		2.7		2.7		2.1		2.1		0		0										0		0

				29		0		3.5										0		0										0		0										0		4.3										4.9		4.9		4.6		4.6		4.6		4.6		0		0										0.2		0.2

		18 Kontrollgrupp		30		4.6		4.6		2.7		2.7		4.2		4.2		4.9		4.9		1.8		1.8		1.8		1.8		1.7		1.7		3		3		3		3		4.8		4.8		3.9		3.9		3.9		3.9		0		0		0		0		3.6		3.6		0		0		2.2		2.2		1.7		1.7		0		0		0.7		0.7		0.7		0.7

				31		1		1		1.3		1.3		1.5		1.5		2.4		2.4		2.2		2.2		2.1		2.1		4.4		4.4		4.9		4.9		4.9		4.9		6		6		6.1		6.1		6		6		5.6		5.6		3.3		3.3		3.1		3.1		0.9		0.9		1.2		1.2		1		1		1		1		1.4		1.4		1		1

		19 Kontrollgrupp		32		6.2		6.2		6.2		6.2		5.8		5.8		5.2		5.2		5.6		5.6		5.7		5.7		3		3		3.2		3.2		3.4		3.4		0.5		0.5		2.7		2.7		3		3		5.6		5.6		5.6		5.6		5.8		5.8		2.7		2.7		2.6		2.6		2.5		2.5		0.7		0.7		3.1		3.1		3.4		3.4

				33		0.9		0.9		0.7		0.7		0.4		0.4		6.2		6.2		3.4		3.4		4.5		4.5		6		6		5.7		5.7		5.5		5.5		5.3		5.3		3.7		3.7		3.8		3.8		2.3		2.3		1		1		1.3		1.3		1.4		1.4		1.4		1.4		1.4		1.4		4.5		4.5		1.5		1.5		1.3		1.3

		20 Kontrollgrupp		34		6.3		6.3		5.8		5.8		5.9		5.9		3		0.5										4.6		4.6		4.5		4.5		4.6		4.6		5.5		5.5		5.5		5.5		5.5		5.5		5.4		5.4		4.3		4.3		3.9		3.9		0.4		0.4										0.6		0.6

				35		0.4		0.4		1.2		1.2		3		3		5.2		5.2		2.3		2.3		3.1		3.1		3.2		3.2		4.9		4.9		4.9		4.9		5.3		5.3		5		5		5.2		5.2		1.8		1.8		2.5		2.5		2.6		2.6		4.3		4.3		3.4		3.4		3.6		3.6		5.4		5.4		4		4		5.2		5.2

				36		4.9		4.9		2.5		2.5		5.5		5.5		1.3		1.3		3.2		3.2		1		1		3.7		3.7		2.1		2.1		1.2		1.2		4.8		4.8		4.6		4.6		2.2		2.2		4.5		4.5		5.2		5.2		5		5		1.4		1.4		1.8		1.8		1.9		1.9		1.3		1.3		1.4		1.4		1.6		1.6

		21 Kontrollgrupp		37		0		0										0		0										3.8		3.8		0.8		0.8		0.8		0.8		2.2		2.2		0.8		0.8		0.5		0.5		0		0										0		0										0		0

				38		0		0										0		0										0		0										0		0										0		0										0		0										0		0

		22 Kontrollgrupp		39		0.8		0.8						0.5		0.5		0.7		0.7						0.5		0.5		2.2		2.2		2.1		2.1		3.4		3.4		4.8		4.8		4.4		4.4		4.2		4.2		1		1										0.9		0.9										0.7		0.7

				40		5.7		5.7		4.4		4.4		4.3		4.3		3.3		3.3		1.8		1.8		1.8		1.8		4.8		4.8		4.7		4.7		4.5		4.5		5.1		5.1		5		5		4.9		4.9		5.8		5.8		3.5		3.5		3.4		3.4		1.9		1.9										0.7		0.7

		23 Mariaspår		41		5		5		6.6		6.6		3.5		3.5		0		0		0.5		0.5		0.6		0.6		3.3		3.3		6.6		6.6		5.9		5.9		0		0		2.7		2.7		2.8		2.8		0		1.7		2		2		2		0.8		1.3		1.3		1.3		1.3		1.4		1.4		3.5		3.5		3.4		3.4		3.4		3.4

				42		6.6		6.6		5.7		5.7		6.6		6.6		0.2		0.2		0.2		0.2		0.2		0.2		5.8		5.8		5.1		5.1		5.1		5.1		1.2		5.2		1.5		4.2		1.7		4.5		3.4		3.4		3.5		3.5		3.5		3.5		3.8		3.8		4		4		4		4		6		6		6		6		5.9		5.9

		24 Problemspår troligtvis		43		1.8		5		1.9		4.8		1.5		4		0.1		2		0.2		1.6		0.3		2.8		1.7		3.5		1.7		5.1		1.7		5.2		4.9		4.9		1.3		1.3		2.5		2.5		0.2		0.2		0.1		0.1		0.2		0.2		0.1		0.1		0.2		0.2		0.3		0.3		0.3		0.3		0.2		0.2		0.3		0.3

				44		4.9		4.9		4		4		4.6		4.6		0.3		4.3		4		4		3.1		3.1		4.6		4.6		4.6		4.6		4.8		4.8		4.5		4.5		2.9		2.9		4.1		4.1		0.8		3.6		1.9		1.9		2.2		2.2		0.5		0.5										0.5		0.5

		25 Mariaspår		45		0		6.6				6.6				6.6		0		6.6				6.6				6.6		1.2		1.2		1.7		1.7		3		3		0		6.2				6.4				6.4		0		6.6				2.8				3		0		0										0		0

				46		0		4.3		0		4.3		0		4.7		2.2		4.3		2		4.3		1.9		4.5				4.3				4.2				3.5		0.1		3.9		0.6		3.5		0.5		3.2		0.8		5.2		0.7		4.5		0.7		4.3		0.7		0.7		0.5		0.5		0.6		0.6		2.6		2.6		1.2		1.2		0.9		0.9

		26 Kontrollgrupp		47		0		0										0		0										3.3		3.3		4.8		4.8		4.9		4.9		4.2		4.2		4.4		4.4		5		5		0		0										0		0										1.3		1.3		1.3		1.3		3.6		3.6

				48		0		0										0.2		0.2										3.2		3.2		4.7		4.7		3.1		3.1		4.6		4.6		4.6		4.6		5.4		5.4		0		0										0		0										0		0

				49		3.2		3.2		3.2		3.2		3.3		3.3		2.1		2.1		2		2		2.6		2.6		4.1		4.1		4		4		4		4		4.8		4.8		4.8		4.8		4.8		4.8		4.8		4.8		5.2		5.2		4		4		2		2		1.9		1.9		2.2		2.2		5		5		5.1		5.1		5		5

		27 Kontrollgrupp		50		0		0										0		0										4.1		4.1		2.8		2.8		4		4		1.9		1.9		4.5		4.5		3.7		3.7		6.3		6.3		6.3		6.3		6.5		6.5		0		0										0		0

				51		0		0						0		0		0		0										4.5		4.5		3		3		3.1		3.1		5.4		5.4		4.8		4.8		4.8		4.8		4		4		5.2		5.2		5.2		5.2		0		0										0		0

		28 Kontrollgrupp		52		0.3		0.3										3.6		3.6		2.9		2.9		3.5		3.5		5		5		5		5		5		5		6.1		6.1		4.6		4.6		4.6		4.6		5.6		5.6		5.5		5.5		5.5		5.5		0.7		0.7										2.8		2.8		2.1		2.1		2.1		2.1

				53		6.6		6.6		6.6		6.6		6.6		6.6		1.6		1.6		1.7		1.7		1.5		1.5		6.6		6.6		3.6		3.6		3.4		3.4		0		0		0		0		0		0		1.5		1.5		1.5		1.5		1.3		1.3		3.8		3.8		2.1		2.1		1.8		1.8		0		0		0		0		0		0

		29 Kontrollgrupp		54		6.2		6.2		5.6		5.6		5.8		5.8		0		0		0		0						5.2		5.2		2		3.2		2		3.2		3.3		3.3		1.4		2.5		2.2		3.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				55		5.2		5.2		5.2		5.2		5.2		5.2		0.3		0.3										4.8		4.8		3.1		3.1		4.1		4.1		0		3.4				4.9				4.6		0		0										0		0										0.2		0.2

		30 Kontrollgrupp		56		2.2		2.2		5.7		5.7		5.5		5.5		4.8		4.8		1.8		1.8		1.9		1.9		4.3		4.3		3.4		3.4		3.4		3.4		6.2		6.2		6		6		6		6		1.1		1.1		2.4		2.4		1		1		0		0										0		0

				57		0.3		0.3		0.8		0.8		0.8		0.8		5.9		5.9		2.3		2.3		2.4		2.4		3.2		3.2		4.6		4.6		4.6		4.6		6.3		6.3		6		6		6		6		5.8		5.8		4.3		4.3		4.4		4.4		0.5		0.5		0.5		0.5		0.5		0.5		2.5		2.5		0.5		0.5		0.5		0.5

		Medelvärde:				2.8578947368		4.0649122807		3.6113636364		4.6729166667		3.7108695652		4.608		2.1333333333		2.8789473684		2.37		3.2860465116		2.5925		3.3627906977		4.0267857143		4.4315789474		4.1388888889		4.46		4.1092592593		4.4690909091		4.0596491228		4.5947368421		4.2576923077		4.6509090909		4.3461538462		4.6709090909		3.3122807018		3.8263157895		3.8693877551		3.9215686275		3.6265306122		3.731372549		1.2245614035		1.6087719298		2.2151515152		2.5142857143		2.0090909091		2.2628571429		1.8625		2.3333333333		2.427027027		2.7925		2.5189189189		2.7675

		Differens:						1.2070175439				1.0615530303				0.8971304348				0.7456140351				0.9160465116				0.7702906977				0.4047932331				0.3211111111				0.3598316498				0.5350877193				0.3932167832				0.3247552448				0.5140350877				0.0521808723				0.1048419368				0.3842105263				0.2991341991				0.2537662338				0.4708333333				0.365472973				0.2485810811

						Reifiering												Resursallok												Mönster/pattern												Template-copy												Partiell rel												Operationell rel												Kunskapsnivå

		Mariaspår-medelvärden				2.845		4.945		3.38125		4.9947368421		3.7625		5.0421052632		1.92		3.215		2.1857142857		3.5058823529		2.7071428571		3.7882352941		4.5789473684		4.695		4.8833333333		4.9578947368		4.8888888889		4.9368421053		3.685		4.81		4.3058823529		5.0526315789		4.5176470588		5.1052631579		3.745		4.89		4.3722222222		4.435		3.7722222222		4.005		1.53		1.79		2.8083333333		3.0384615385		2.5833333333		2.8		2.62		3.12		3.2142857143		3.6933333333		2.9142857143		3.34

		Problemspår-medelvärden				3.4133333333		5.2		3.7785714286		5.1666666667		3.7285714286		5.0866666667		2.1666666667		3.44		2.5538461538		3.9		2.5692307692		3.6769230769		3.52		4.8666666667		3.9133333333		4.8666666667		3.74		4.8666666667		4.7066666667		5.0133333333		4.36		4.7333333333		4.5		4.8333333333		3.52		3.9466666667		3.6733333333		3.7		3.5466666667		3.5733333333		1.22		2.3333333333		2.0272727273		2.6166666667		1.7		2.1833333333		1.8		2.9266666667		2.1545454545		2.7076923077		2.5454545455		2.7846153846

		Kontrollspår-medelvärden				2.3826086957		2.3826086957		3.46		3.46		3.4294117647		3.4294117647		2.2043478261		2.0956521739		2.2142857143		2.2142857143		2.3142857143		2.3142857143		3.7260869565		3.7260869565		3.4954545455		3.55		3.5363636364		3.5909090909		3.7869565217		3.9347826087		3.9428571429		4.0363636364		3.8904761905		3.9727272727		2.6565217391		2.6565217391		3.2823529412		3.2823529412		3.3294117647		3.3294117647		0.9086956522		0.9086956522		1.5545454545		1.5545454545		1.5090909091		1.5090909091		1.1608695652		1.1608695652		1.6230769231		1.6230769231		1.8769230769		1.8769230769

		Medelvärde (alla):				2.8578947368		4.0649122807		3.6113636364		4.6729166667		3.7108695652		4.608		2.1333333333		2.8789473684		2.37		3.2860465116		2.5925		3.3627906977		4.0267857143		4.4315789474		4.1388888889		4.46		4.1092592593		4.4690909091		4.0596491228		4.5947368421		4.2576923077		4.6509090909		4.3461538462		4.6709090909		3.3122807018		3.8263157895		3.8693877551		3.9215686275		3.6265306122		3.731372549		1.2245614035		1.6087719298		2.2151515152		2.5142857143		2.0090909091		2.2628571429		1.8625		2.3333333333		2.427027027		2.7925		2.5189189189		2.7675

		ALL SUBJECTS' RATINGS:

		Knowledge of concept X?																								Subjects' ratings of knowledge of certain modeling concepts.																						All items

						"Reifiering"		"Resursallokering"		"Modelleringsmönster (pattern)"		"Template-Copy-struktur"		"Partiell relation"		"Operationell nivå"		"Kunskapsnivå"										"Reifiering"		"Resursallokering"		"Modelleringsmönster (pattern)"		"Template-Copy-struktur"		"Partiell relation"		"Operationell nivå"		"Kunskapsnivå"								Before		After

				Before		2.8578947368		2.1333333333		4.0267857143		4.0596491228		3.3122807018		1.2245614035		1.8625								Authentic track group before		2.845		1.92		4.5789473684		3.685		3.745		1.53		2.62						Authentic track group		2.9891353383		3.9235714286

				After		4.0649122807		2.8789473684		4.4315789474		4.5947368421		3.8263157895		1.6087719298		2.3333333333								Authentic track group after		4.945		3.215		4.695		4.81		4.89		1.79		3.12						Problem track group		2.9066666667		3.960952381

																										Problem track group before		3.4133333333		2.1666666667		3.52		4.7066666667		3.52		1.22		1.8						Control group		2.4037267081		2.4093167702

		Do you consider the concept X to be central for conceptual modeling?																								Problem track group after		5.2		3.44		4.8666666667		5.0133333333		3.9466666667		2.3333333333		2.9266666667						All subjects		2.7824292875		3.3912280702

						"Reifiering"		"Resursallokering"		"Modelleringsmönster (pattern)"		"Template-Copy-struktur"		"Partiell relation"		"Operationell nivå"		"Kunskapsnivå"								Control group before		2.3826086957		2.2043478261		3.7260869565		3.7869565217		2.6565217391		0.9086956522		1.1608695652

				Before		3.6113636364		2.37		4.1388888889		4.2576923077		3.8693877551		2.2151515152		2.427027027								Control group after		2.3826086957		2.0956521739		3.7260869565		3.9347826087		2.6565217391		0.9086956522		1.1608695652

				After		4.6729166667		3.2860465116		4.46		4.6509090909		3.9215686275		2.5142857143		2.7925								All subjects before		2.8578947368		2.1333333333		4.0267857143		4.0596491228		3.3122807018		1.2245614035		1.8625

		Do you think you will use the concept in your future modeling?																								All subjects after		4.0649122807		2.8789473684		4.4315789474		4.5947368421		3.8263157895		1.6087719298		2.3333333333

						"Reifiering"		"Resursallokering"		"Modelleringsmönster (pattern)"		"Template-Copy-struktur"		"Partiell relation"		"Operationell nivå"		"Kunskapsnivå"

				Before		3.7108695652		2.5925		4.1092592593		4.3461538462		3.6265306122		2.0090909091		2.5189189189

				After		4.608		3.3627906977		4.4690909091		4.6709090909		3.731372549		2.2628571429		2.7675

		Ett problem med att utelämna värden är att Post-värdet kan bli lägre än Pre-värdet. Bättre att använda nollor??

		Robban: sätt nollor på dem som lämnat öppet, annars snedvrids medelvärdena!





Blad1

		"Reifiering"		"Reifiering"

		"Resursallokering"		"Resursallokering"

		"Modelleringsmönster (pattern)"		"Modelleringsmönster (pattern)"

		"Template-Copy-struktur"		"Template-Copy-struktur"

		"Partiell relation"		"Partiell relation"

		"Operationell nivå"		"Operationell nivå"

		"Kunskapsnivå"		"Kunskapsnivå"



Before

After

Rated knowledge level

All subjects' ratings of their knowledge of modeling concepts

2.8578947368

4.0649122807

2.1333333333

2.8789473684

4.0267857143

4.4315789474

4.0596491228

4.5947368421

3.3122807018

3.8263157895

1.2245614035

1.6087719298

1.8625

2.3333333333



Blad2

		"Reifiering"		"Reifiering"

		"Resursallokering"		"Resursallokering"

		"Modelleringsmönster (pattern)"		"Modelleringsmönster (pattern)"

		"Template-Copy-struktur"		"Template-Copy-struktur"

		"Partiell relation"		"Partiell relation"

		"Operationell nivå"		"Operationell nivå"

		"Kunskapsnivå"		"Kunskapsnivå"



Before

After

Rating

All subjects' ratings of whether a particular concept is considered central for conceptual modeling

3.6113636364

4.6729166667

2.37

3.2860465116

4.1388888889

4.46

4.2576923077

4.6509090909

3.8693877551

3.9215686275

2.2151515152

2.5142857143

2.427027027

2.7925



Blad3

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Before

After

All subjects' ratings about whether they believe they will use the concept in their future modeling



Blad4

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



Authentic track group before

Authentic track group after

Problem track group before

Problem track group after

Control group before

Control group after



		0		0

		0		0

		0		0



Before

After

Subjects' ratings of their knowledge of modeling terms



		





		





		






