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Preface 

Why law students experience difficulties with learning to solve legal cases 
intrigued me. Being able to do research on this subject has been a pleasure 
from the start. Although the thesis is finished, I plan to continue my 
research. For one, PROSA will be extended with more cases in the domain 
of administrative law; secondly, PROSA will be re-used for other legal 
domains of practice as criminal adjective law and private international law. 
It cannot be emphasized enough that efficient and effective learning benefits 
from well designed and properly evaluated instructional materials. Law 
Faculties are confronted with new technologies that may be used in the legal 
curriculum. However, both policy makers and teachers should be aware that 
introducing new technologies in (legal) education for the purpose of 
enhancing students' performance requires that materials be properly 
developed. This requires a structural policy on the use of these technologies 
in which both time and money are made available to design the materials. 
Besides that, the implementation of these materials in the existing, or even 
new, courses should be carefully planned in advance. 

Many people have supported me in many different ways. Hereby I want to 
give them credit. However, I have to limit myself to the main 
acknowledgments. 

First of all I want to thank my supervisor Joost Breuker. He gave me the 
freedom to produce and work out my own ideas. Later on he enthusiastically 
guided the scientific process and thoroughly assessed the product. 

A small subsidy made it possible to appoint a programmer to assist me with 
the implementation of PROSA. I want to thank Jelmer Jellema who worked 
on the project from September 1997 - December 1998. Unfortunately he had 
to give priority to finishing his studies. He was replaced by Jolanda 
Groothuismink for the remainder of the time (January 1998 - December 
1998). It has been a great pleasure working with her, and I want to thank her 
for her contribution. 
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I also want to thank Irvette Koorn - van Hunen who was appointed for the 
period September 1999 - December 1999 to assist with the extension of the 
number of cases in PROS A. 

I want to thank Henny Troostwijk, Oswald Jansen and Arnout Klap (former) 
researchers and teachers at the department of administrative law of the 
Faculty of Law at the University of Amsterdam for checking the materials. 

Thanks are also due to the 26 law students and the 4 legal practitioners who 
were willing to participate in the think aloud experiment. I specifically want 
to thank Alexandra Duyvis who helped me with transcribing the protocols. 

Thanks are also in place for the 8 law students who participated in the 
developmental test and to the many law students who participated in the field 
test. Cor van Dijkum is thanked for his advice with regard to the statistics. 

I want to thank my friends and colleagues in the field of Computer Science 
and Law and in the field of Computer Assisted Legal Instruction in the 
Netherlands and abroad. I specifically want to thank Otto Kamstra, Radboud 
Winkels, André Valente, Nienke den Haan and Paul Maharg. 

I want to thank Dorien DeTombe, already for twenty years my companion in 
life. We did many 'projects' together, raising our two sons being our 
favorite one. We are already engaged in new projects and planning many 
more. 

Finally I want to thank my two beautiful sons Claudius de Wilde de Ligny 
and Vincent de Wilde de Ligny and my two 'daughters in law' Lottie Hoeve 
and Nienke Slob just for being part of my life. 

Antoinette Muntjewerff 
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Chapter 1 

Introduction 

1.1 Legal Case Solving 
The topic of this thesis is the design and implementation of instruction for 
training legal case solving using computers. Legal case solving involves the 
construction of a legal solution for a specific problem situation using legal 
rules as the problem solving devices. A typical example is the following 
situation: 

The Environmental Service of the municipality of Rotterdam has 
a vacancy for the official position of a public information staff 
member. Mr. Elhag is assigned to this office. He is given a room 
with no telephone connection. Mr. Elhag writes a letter to the 
qualified administrative authorities in which he asks to be 
connected, because he is not able to do his work in the present 
situation. However, the authorities do not respond to his request 
to be connected. 

It can be said that Mr. Elhag has a problem. There may be different ways to 
solve his problem. However, when Mr. Elhag opts for a legal solution he has 
to search for legal rules that are applicable to his situation. In his case the 
legal rules can be found in the domain of administrative law. The act that 
contains the rules to start with is the General Administrative Law Act 
(GALA)1. The rule to begin with is article 8:1 section 1 of the GALA. This 
article states that an interested party may appeal to the court against an order. 
Mr. Elhag has to find out whether he is an interested party and whether he is 
appealing against an order. 

In Dutch: Algemene wet bestuursrecht. See for details Chapter 3. 
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Article 1:2 section 1 of the GALA states that an interested party means the 
person whose interest is directly affected by an order. Mr. Elhag, being a 
person, should therefore find out if his case concerns an order. Article 1:3 
section 1 of the GALA describes an order as a written ruling of an 
administrative authority constituting a legal act under public law. Mr. Elhag 
asked to be connected. However, to give or to refuse this connection does not 
constitute a legal act under public law. This does not mean that Mr. Elhag 
has no other options. Article 8:1 section 2 states that any other act, being acts 
that are no orders, of an administrative authority in relation to a public servant 
as referred to in article 1 of the Civil Servant Act shall be equivalent to an 
order as far as court-appeal is concerned. Now it is important for Mr. Elhag 
to know whether he is a public servant. He therefore has to consult the Civil 
Servant Act and find out if article 1 sections 1 and 2 apply. The 
Environmental Service of the municipality Rotterdam is a public service and 
Mr. Elhag is assigned to work for this service as an official. Therefore it can 
be concluded that Mr. Elhag is a public servant. What can we conclude? We 
know that Mr. Elhag is a public servant who applied for a telephone 
connection with the qualified administrative authorities. We also know that 
although this is not an order, it is equivalent to an order as far as court appeal 
is concerned. However, the administrative authorities did not respond to the 
request. Article 6:2 under b of the GALA applies in these types of situations. 
For the purposes of statutory regulations governing objections and appeal a 
failure to make an order in good time is equated with an order. What is 
regarded as good time is stated in article 3:28 of the GALA which in relation 
with article 3:1 section 2 also applies in the case of Mr. Elhag. Mr. Elhag has 
the right to appeal to the court to the failure to make an order, in his case an 
act equated with an order. None of the exceptions listed in the articles 8:2 to 
8:6 of the GALA apply. The GALA then states in article 7:1 section 1 that a 
person who has the right to appeal against an order to an administrative court 
has to make an objection before appealing, unless the order has one of the 
specific characteristics listed. In Mr. Elhag7s situation none of these specific 
characteristics are present, so we may conclude that Mr. Elhag has to make 
an objection. We know this article applies to Mr. Elhag's situation because 
of article 6:1 of the GALA. This article states that Chapter 6 and 7 of the 
GALA apply mutatis mutandis if provision has been made for the possibility 
of an objection or appeal against actions of administrative authorities other 
than orders. 
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Therefore article 6:4 of the GALA stating that an objection shall be made by 
the lodging of a notice of objection with the administrative authority that 
made the order applies as well. Article 6:5 of the GALA tells Mr. Elhag what 
the notice of objection should contain. The conclusion is that Mr. Elhag has 
to make an objection by lodging a notice of appeal. This starts the objection 
procedure. Let us hope for Mr. Elhag that it results in the realization of the 
telephone connection. 

1.1.1 The Role of Solving Cases in Legal Education 

As is illustrated by this relatively simple situation, the construction of a legal 
solution is not that simple. Even in this case constructing a legal solution 
soon becomes rather complicated. As it happens legal case solving is a 
complex skill that has to be learned. An important part of the work of both 
legal practitioners and legal researchers is the construction of legal solutions 
for specific problem situations. The fact that legal case solving is the key 
activity in legal practice and legal research demands skilled practitioners. 
However, as is described by Tunkel (1992): 

If you ask experienced practitioners how they learned to tackle legal 
problems and to find the appropriate law, the chances are they will say 'trial 
and error', 'hit and miss', 'jumping in at the deep end', or similar vague 
expressions. The probability is that they never actually 'learned' it at all, in 
the sense of being taught. ( ) very few law students get much 
systematic instruction or testing in the ability to use the daily, routine, 
apparatus of the law; and in the technique of problem solving (Tunkel. 
1992, p. 1). 

Many authors stress the importance of solving cases in legal education (see, 
for instance, Crombag & van Tuyll van Serooskerken, 1970; Crombag, de 
Wijkerslooth & van Tuyll van Serooskerken, 1971; van Gunsteren, 1974; 
Scholten, 1974; Abas, 1985; Bos, 1986; Teich, 1986; Fernhout, Otto, Span & 
van Rijthoven, 1988; Henket & van den Hoven, 1990; Algra, ten Berge & 
Sleurink, 1991; Tunkel, 1992; Wessels, 1992). 

3 
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Solving legal cases is a central skill of legal practitioners; training students 
in solving legal cases is a main task for legal education (Crombag et al., 
1971. p. 1):. ̂  

One of the most important activities of legal practitioners is solving 
problems, or legal cases. Legal education that does not deal with this skill 
fails. Right from the start it is important that students are confronted with 
this aspect of the activities of legal practitioners. Later during the studies the 
student may benefit from the fact that she has learned to solve a legal 
problem taking a systematic approach (Abas, 1985. p. 6. 7)\ 

Although it is acknowledged that legal case solving should be taught, there 
are a number of, more or less pragmatic, reasons why teaching legal case 
solving has a somewhat limited position within the legal curriculum. For one, 
legal education primarily aims at acquiring insight in the legal sources, their 
history and background. That the explanation of the basic knowledge is of 
major importance is almost self evident, because without this knowledge and 
insight it is impossible to do anything at all. To illustrate how the acquired 
knowledge should be applied to a specific problem, teachers work through 
legal cases as examples. These worked out examples have the role of 
demonstrations. However, it is difficult, if not impossible, to learn to solve 
problems by explanation or by imitation alone. Anyway, the only way to 
effectively obtain expertise (skill) in legal case solving is by actually 
performing the task, i.e. by presenting exercises to the student and to provide 
feedback on their solutions. Moreover, until now legal case solving training 
is mainly restricted to handing out assignments to the student to take home 
and solve by herself. 

2 In original "Het oplossen van casusposities is een centrale vaardigheid van juristen, 
studenten oefenen in het oplossen van casusposities is een centrale opgave voor het 
juridisch onderwijs.". 

In original "Een van de belangrijkste bezigheden van de jurist is het oplossen van 
problemen, van casusposities. Een juridische studie waarbij deze vaardigheid niet aan óc 
orde wordt gesteld schiet tekort. Juist in het begin van de studie is het van belang dat 
studenten met dit aspect van de werkzaamheden van de jurist wordt geconfronteerd. In het 
vervolg van de studie kan de student baat vinden bij het feit dat zij geleerd heeft dat door 
een systematische aanpak een juridisch probleem kan worden opgelost.". 

4 
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Although it is important that students practice legal case solving by actually 
solving cases, the lack of support during the process of solving a case makes 
learning less effective. It is also important that the teacher corrects the 
solutions constructed by the student. The option of discussing students' 
solutions in class may be of some support. Where legal practicals are rare, in 
other disciplines as computer science, physics and medicine actually more 
attention is paid to training by arranging special practicals. The paradoxical 
situation however, is that students are generally tested for their understanding 
of a legal domain by solving legal cases. 

1.2 Students' Difficulties in Solving Legal Cases 

Teachers in law schools invariably complain that students are poor in solving 
legal cases. Although this is mainly concluded on the basis of exam results , 
the statement that students are poor legal case solvers is confirmed in 
educational research. Law students experience difficulties in solving legal 
cases. Why this is the case and what to do to support students to overcome 
these difficulties has been the topic of research by Crombag and colleagues 
(Crombag & van Tuyll van Serooskerken, 1970; Crombag, de Wijkerslooth 
& van Tuyll van Serooskerken, 1971, 1972; Crombag, de Wijkerslooth & 
Cohen, 1977). They observed that students do not work in a systematic way 
when solving a legal case, i.e. it appears that students do not apply 
(consistently) a method. They reasoned that lack of a method might be a 
primary cause of students' problems. Therefore Crombag and colleagues 
constructed a method for legal case solving and instructed this method to 
new groups of students. Although both the method and the instructional 
materials were never properly evaluated, the experiences with instructing the 
method for legal case solving were not overall positive. 

4 Legal cases are used in exams as assignments for students. These cases are often not 
only more difficult but also different than the ones that were explained during the course, 
where it is also common to put a catch in them. This seems to be motivated by the 
misconception that examinations should not be intended to ask what students already 
know explicitly, but in fact are intended to ask what they know implicitly, i.e. what they 
can infer, given a full understanding of the subject matter. Testing inference capabilities, 
however, is not a fair test for understanding if they have no experience: raw, novice 
inferring is combinatorial explosive. 
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For one, students who used the instructional materials to learn the method for 
legal case solving did not perform better on legal case solving exercises than 
students who were not presented the materials. Moreover the instructional 
materials were experienced as boring by the students, while teachers had the 
same feelings about teaching the method. Although time and effort were 
spent constructing a method, designing instructional materials and using the 
materials in legal education, students still showed the same problems with 
solving legal cases. 
So here we are: confronted with students who do not solve legal cases in a 
systematic way, where at the same time instructing a method appears not to 
solve their problems. Why the approach taken by Crombag & van Tuyll van 
Serooskerken (1970) and Crombag etal. (1971, 1972, 1977) did not turn out 
to have a (positive) effect may be due to different factors': 

1. The instructional materials are incorrect or ineffective (1.2.1) 
2. The legal case solving method is ineffective (1.2.2) 
3. The difficulties of law students with learning legal case solving are not, or 

not in the first place, caused by the lack of a method (1.2.3) 

1.2.1 Instructing a Method 

The fact that instructing a method apparently did not improve the legal case 
solving capabilities of the students is also observed with method instruction 
in other disciplines. Instructing a method does not work for novices. This is 
partly due to the fact that instructing a method is a problem in itself. 
It is hard to instruct a method, as it is difficult to communicate a method, 
because this requires the translation of actions into words. This makes verbal 
instruction difficult, whereas demonstrating a method for the novice to imitate 
blots out what actually happens. A method is in fact empty, explaining 
content is much more "substantial" and therefore easier. 

1.2.2 Legal Case Solving Method 

The somewhat paradoxical situation is that novices have to learn to solve 
problems by solving problems. 

1 The instructional material has recently been supported by the computer program CoCo 
(Span. 1999. http://wwvv2.unimaas.nl/~edit/). 
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However, how can one solve a problem if you do not know how? The two 
key aspects in problem solving are (1) that you must be able to recognize the 
problem situation in terms of the discipline and (2) that you know what steps 
to take to reach the goal. 
The first aspect involves the ability to recognize terms in the problem 
situation as referring to typical objects in the domain. For example, within 
physics this means that presented with a thermodynamics problem 
describing a situation with a bicycle tire and a bicycle pump the student is 
able to recognize that these are "canonical" (prototypical) objects in 
thermodynamics where the bicycle tire refers to a balloon (being an open 
system) and the bicycle pump refers to a pump with a piston (being a closed 
system) (Jansweijer, 1988). By way of these objects thermodynamic 
concepts as pressure and volume can be applied to the situation. The same is 
the case in a legal problem situation. 
The student who is confronted with the Elhag case described in the 
beginning of this Chapter should be able to recognize facts in the situation as 
referring to basic concepts in the field of administrative law. In this case she 
should be able to recognize that administrative authority is a basic concept in 
the GALA, where the fact of the request for a telephone connection refers to 
an act, being a typical (canonical) object in administrative law. With these 
concepts the student is able to search in the applicable statutes for articles 
and to interpret the legal case facts on the basis of these articles via a 
matching of terms. 
This recognition ability, to see or not to see, requires knowledge of the 
meaning of the basic concepts in the domain of practice (semantics). There is 
no way in which a method may be of any use here. 
This is different with the second aspect in problem solving, being the steps to 
take to reach the goal. In principle a method can be of use here. When the 
novice is presented with a legal case to solve and she has recognized what 
this case means in legal terms she already solved the case halfway. However, 
she still has to search for the applicable articles and interpret the facts on the 
basis of these applicable articles. This involves much leafing, going back and 
forth not knowing exactly were to go, because a legal source is not structured 
in a semantically coherent way. A legal source is rather viewed as a list of 
individual statements and there is no direct mapping between this list and the 
semantic structure of a case (i.e. a story/event structure). 
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It therefore also involves making many inferences and storing intermediate 
results, all which put a heavy load on memory. In due time, however, the 
novice will be able to construct a solution. However, this is not the way to 
learn effectively, because of the inefficient, time consuming and cluttered 
process of solving the problem. Learning problem solving is availed by an 
accurate, prompt and neat problem solving process. Therefore some 
systematic guidance may be beneficial, if only to prevent a typical aspect of 
novice problem solving behavior being jumping to conclusion. 
In finding out why students experience difficulties in solving legal cases 
Crombag & van Tuyll van Serooskerken (1970) and Crombag et al. (1971, 
1972, 1977) argued that the main cause was that students did not work in a 
systematic way when solving legal cases. They concluded that the 
performance of the student could be improved by instructing a method. 
However, their remedy did not work. The legal case solving method 
constructed may be ineffective due to the fact that their method is not suitable 
for novices. The method is constructed based on the legal case solving 
performance of expert legal case solvers. However, there is a major 
difference between expert and novice problem solvers in how they solve 
problems. So what we need is a method that suits novices. However, there is 
no way to find out what method will suit a novice. 

1.2.3 Content over Method 

We agree that students experience difficulties in solving legal cases, however, 
we do not follow Crombag & van Tuyll van Serooskerken (1970) and 
Crombag et al. (1971, 1972, 1977) in their interpretation of their 
observations. Their observations were that students work in an unsystematic 
way. For now we will assume that this is the case. However, we do not agree 
with their interpretation that this unsystematic problem solving behavior is 
the (sole) cause of students' difficulties and that this unsystematic behavior 
is caused by not using a method. Unsystematic problem solving behavior is 
identical to not consistently using one single method. It does not necessarily 
follow that students do not use a method; students may have used a variety of 
individual methods, and different ones for different cases. Lack of using an 
articulate method may not have been the cause of students' problems at all, 
but rather the consequence of some deeper or 'earlier' cause, e.g., 
insufficient mastery of, or insight in, the subject matter, i.e. the legal source, 
its concepts and structure. 
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Law teachers also report that subject matter knowledge is very important in 
solving legal cases. Anecdotal evidence may come from the Faculty of Law 
of the University of Amsterdam where plans for a general course on 
instructing a method for legal case solving did not materialize. The main 
reason was the objection made by the teachers that subject matter knowledge 
is more important in solving legal cases than a general method. 

1.2.4 Our hypotheses 

We hypothesize that the difficulties in legal case solving are first of all 
caused by insufficient mastery of, or insight in, the subject matter. This leads 
to problems in recognizing the problem situation in terms of the domain of 
practice. Therefore we think it is worthwhile to elaborate on the issue of 
subject matter content. 
Secondly there is the question whether a method is a sine qua non for 
problem solving or whether a method emerges from solving problems. We 
hypothesize that, especially for novices, methods emerge from problem 
solving, instead of being the driving force. 
Methods may emerge as a side effect of (novice) problem solving activities; 
i.e. problem solving is not 'driven by' the method, e.g. due to the fact that the 
subject matter is the major source for finding or trying (a) solution(steps). 
To summarize: 

• Difficulties in legal case solving are first of all caused by insufficient 
mastery of, or insight in, the subject matter 

• Methods emerge from problem solving, instead of being the driving force 

1.3 Arranging Legal Case Solving Instruction 

The key issue is that we claim that subject matter content is more important 
in (learning) problem solving than a method. This claim has major 
consequences for arranging legal case solving instruction. 
We will not instruct an explicit method, but the emphasis will be on 
systematic guidance during problem solving that should help the student to 
manage the information in an explicit manner, to keep on track and to enable 
the building up of a complete and correct legal solution by bits and pieces. 
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1.3.1 A principled design approach 

In arranging instruction it is important to take a (principled, structured and) 
coherent design approach. The instructional design decisions should be 
made based on a global theory of learning and instruction. Many authors 
(see, for example,"Gagné, 1965; Ausubel, 1968; Mettes & Pilot, 1980; 
Merrill, 1983; Gagné, Briggs, & Wager, 1992; Warries & Pieters, 1994) 
stress the importance of designing instruction on the basis of a theory on 
learning and instruction. Such a principled approach may result in a coherent 
and consistent instructional model. Choices made in the instructional design 
process are then well founded and difficulties and mistakes may be 
accounted for (Warries & Pieters, 1994). However, there are many (global) 
theories on learning, instruction and instructional design. An important 
aspect in designing instruction is to formulate criteria for selecting a (global) 
theory, select the theory, stick to it and base the instructional design on these 
theoretical assumptions. 

1.3.2 Realize a coaching system 

To acquire the required expertise in legal problem solving a student should 
be able to practice legal case solving over and over again. However, practicing 
is not enough. The student should be able to ask for immediate support and 
to receive immediate feedback during practicing legal case solving. The ideal 
situation is that a teacher is available for every student, monitoring the student 
while practicing and providing support where necessary. However, this being 
not practically feasible, the second best situation is to offer the student 
computer assisted support. Using a computer program as the instructional 
medium has a series of advantages. The computer program offers 
individualized instruction and practice combined with immediate support and 
feedback. The computer program has the capacity to adapt to the individual 
student's performance and last but not least the computer program may 
support the management of information. 
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1.3.3 Our leading research questions 

These issues result in the following research questions: 

• Will it prove helpful to law students to present them with an instructional 
environment for solving legal cases which, rather than presenting an 
explicit method for legal case solving, offers guided access to the subject 
matter content? 

• Will it prove helpful to law students to present them with an instructional 
environment for solving legal cases that serves as an external memory? 

This guided access should involve guided access to the subject matter content 
following the basic concepts, it involves guided access to statutes using 
structures following a functional differentiation of knowledge, it involves the 
management of information as, for instance, the intermediate results, and the 
externalization of the major task components and characteristics in legal case 
solving to prevent too unsystematic problem solving and to enable the 
construction of a correct and complete legal solution. 

1.4 Outline 

The research reported in this thesis aims at arranging instruction for learning 
legal case solving that does solve the problems students experience with legal 
case solving. An instructional environment is presented to the students to 
support the effective and efficient learning of legal case solving. This thesis 
has an analytical part and a practical part. The analytical part covers the 
conceptualization of the roles of the problem solving method and the domain 
knowledge in legal case solving. These conceptualizations are the basis for 
arranging the instruction. In arranging the instruction a principled, structured 
and coherent design approach is taken resulting in an instructional model. 
The instructional environment is the outcome of the application of the 
conceptualizations of the task of legal case solving and the knowledge in the 
domain of practice, combined with the instructional model. The instructional 
environment is realized as a coaching system. The analytical part results in a 
set of basic requirements for designing the system. 
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The practical part of the thesis consists of a specification of these 
requirements and the implementation of the design specification resulting in 
the computer program PROSA. PROSA stands for PROblem Situations in 
Administrative law6. The practical part also covers the evaluation of PROSA. 

Chapter 2 sets out with an exploration and conceptualization of legal case 
solving. The basic components in problem solving are problem solving 
method and domain knowledge. It is necessary to specify the role of both 
method and knowledge in legal case solving to be able to arrange effective 
instruction for learning legal case solving. 
To be able to specify the role of these two components in legal case solving it 
is important to (re)examine legal case solving and to have a closer look at 
how legal cases are solved. Different theoretical sources are used to examine 
legal case solving. To improve our understanding of how legal cases are 
solved an empirical study was carried out. Law students and legal experts 
were asked to solve legal cases while thinking aloud to examine how students 
solve legal cases, what difficulties students experience and what the 
differences are between students and experts. 

Chapter 3 is concerned with conceptualizing the domain knowledge. 
Because subject matter knowledge is the material to actually do things with, 
that is, the knowledge has to be used in task performance, it is important to 
properly analyze and structure the subject matter knowledge. We also 
describe the principles for designing the legal cases. Our domain of practice 
is administrative law. 

Arranging instruction for learning legal case solving is the subject in 
Chapter 4. The choice for a principled approach to instructional design 
based on a model of learning is motivated. Criteria are formulated to be able 
to select a principled instructional design approach. The outcome is an 
instructional model for learning legal case solving to be used in the design of 
the instructional environment. 

6 In Dutch: PRObleem Situaties Alaemeen bestuursrecht. 
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The instructional environment for learning legal case solving is to be realized 
as a coaching system. In Chapter 5 we first introduce the characteristics of 
coaching systems in general. We then review a selection of present legal 
coaching systems to find out what they do and how they are designed. This 
information is used for refining our design and justifying our design 
decisions. 

In Chapter 6 the requirements and constraints formulated so far are 
combined and decisions are added to realize PROSA. The requirements and 
functional specification, describing what we want the system to do, are 
presented followed by the design and implementation of PROSA. A session 
with PROSA is described to get a basic idea of the functionality of the 
system. 

PROSA's evaluation is reported in Chapter 7 using a developmental test 
and a field test. A developmental test is carried out to test the acceptability of 
the design and to correct any defects and weaknesses in the computer 
program. A field test is carried out to evaluate the instructional effectiveness 
of PROSA. 

The final chapter, Chapter 8, presents the major research findings and of 
course, new problems that may elicit further research. 
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Legal Case Solving 

2.1 Introduction 
This chapter explores what is in legal case solving to get a better 
understanding of what this task implies. As in all other domains and 
disciplines, students have to learn to solve problems by actually and 
successfully solving problems. There is no other way. Even looking how the 
master does the trick and imitate her will not do the job, except in extremely 
simple cases. In law we are not in such a world. The fact that the novice has 
to perform something that she is not supposed to be able to do yet is 
paradoxical. However, it should be noted that we assume that the student has 
already mastered sufficiently the subject matter in terms of understanding 
and insight. A physics student should know Boyle's law before solving 
problems about steam engines. A law student should know the content and 
meaning of the basic concepts in administrative law, concepts as interested 
party and administrative authority, before solving problems about objection 
or appeal. A novice learns to solve problems by actually solving problems. 
There are two aspects related to learning problem solving. The first is that 
learning by doing requires a task to perform. To learn to solve legal cases the 
novice should be confronted with the task of legal case solving. This requires 
an analysis of the task to be able to determine how to perform this task in an 
exemplary manner. The analysis of what it takes to solve a legal case to be 
able to perform this task correctly is the subject of this chapter. The second 
issue in learning problem solving is how to facilitate the learning process. 
How to facilitate the process of learning to solve legal cases is the subject of 
Chapter 4. 
The emphasis in problem solving literature is mainly on problem solving 
methods. However, our preconception is that the primary force that drives the 
problem solving process is not the problem solving method, but the domain 
knowledge. 
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In our view the focus should be on domain knowledge instead of on problem 
solving methods. To try to found our preconceived notion we set out with 
introducing the basic problem solving terminology and with describing the 
various components that can be distinguished in the problem solving process. 
The framework may shed light on the role of the problem solving method 
and the domain knowledge in the problem solving process. This theoretical 
framework is also used to examine legal case solving as described in 
different theoretical sources. Expressing these different views in the same 
vocabulary enables us to compare the views and to indicate deviations and 
deficiencies. We are also interested in how novices and experts actually solve 
legal cases. As we stated in Chapter 1 novices apparently do not use a 
systematic approach in solving legal cases. We carried out an experiment to 
examine how novices and experts solve legal cases, what difficulties they 
encounter during legal case solving and what we may detect as the cause for 
these difficulties. These findings are used to determine the role of both 
problem solving method and domain knowledge in legal case solving, to list 
the difficulties experienced in solving legal cases and to come up with 
solutions for these problems. Our hypothesis is that difficulties in legal case 
solving are first of all caused by insufficient mastery of, or insight in, the 
subject matter. 
This chapter is arranged as follows. In paragraph 2.2 we first introduce the 
basic terminology for our theoretical framework. In paragraph 2.3 different 
theoretical sources with different views on legal case solving are consulted 
and compared using the framework. The experiment and the findings are 
described in paragraph 2.4. 

2.2 Problem Solving 

Solving a legal case involves the construction of a legal solution for a specific 
problem situation using legal rules as the problem solving devices. The aim 
of this chapter is to improve the understanding of legal case solving. To 
enlarge our insight in legal case solving it is inevitable to review research on 
problem solving in general. However, the problem solving research field is 
extensive and broad. Therefore we restrict ourselves to problem solving 
research in the field of cognitive psychology and artificial intelligence. 
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The focus will be on problem solving research in the field of cognitive 
psychology and artificial intelligence for the following reasons: 

• Cognitive psychology actually studies thinking or problem solving 
processes. 

• Cognitive psychology and artificial intelligence research represent two 
views on how to study problem solving'. Cognitive psychology, in 
particular research by Newell & Simon, has been an important source of 
inspiration for artificial intelligence and vice versa. Artificial intelligence 
is concerned with the automation of problem solving. Here the focus is 
on what it takes to solve a problem, what actually is a problem or a 
solution in problem solving. Artificial intelligence strives to build 
problem solvers as well as to understand them. 

• Artificial intelligence has to specify the components in problem solving 
very precisely and explicitly to be able to build problem solvers. 

Our basic objective is to describe the major components in problem solving 
as distinguished in these two fields to enlarge our understanding of legal case 
solving. We set of with introducing human problem solving, followed by a 
description of its artificial counterpart and a description of the basic problem 
solving concepts 'problem' and 'problem solving method'. 

2.2.1 Human Problem Solving 

In psychology, the term problem solving appeared in the sixties and seventies 
in particular inspired by the work of Newell & Simon (1972). Before, 
problem solving was rather categorized as thinking or reasoning. At the 
beginning of the 20th century studies of thinking, such as published by, for 
example, Wundt (1911), von Ebbinghaus (1919) and Bartlett (1932) were 
overshadowed and even put into discredit by the behaviorist paradigm. 

1 The emphasis in artificial intelligence research is on the cognitive side, involving 
knowledge tasks, more than on the behavioral side, involving sensory and motor tasks. 
Newell & Simon represent the cognitive part of artificial intelligence. Connectionism and 
pattern matching research focus on the behavioral part, represented by, for instance, 
Minsky & Papert (1969) and McClelland & Rumelhart (1986). 
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Behaviorism was the predominant approach in the 1940 - 1960 period2. In 
particular the use of interpretations of think aloud protocols, which were hard 
to validate by independent data, was strongly criticized by behaviorists. 
However, as a consequence the focus of research shifted from the use of 
knowledge, i.e. thinking, to the (principles of) acquisition of knowledge, i.e. 
learning. With the advent of automatic symbolic processing (computers and 
computer languages) new means for checking the validity of interpretations 
of think aloud data became possible. 
Models of mental activities could be put to test, at least, it could be assessed 
whether they worked, i.e. actually behaved. This was an advantage over 
behaviorist theories, because their theories could not exhibit other behavior 
than matching data (aggregated over many subjects). 
The work of Newell & Simon at the end of the sixties and the beginning of 
the seventies became the standard theory on human problem solving. Their 
theory is both based on Artificial Intelligence research and empirical 
cognitive studies of human behavior. Newell & Simon (1972) view a 
problem solving system (being either a natural or an artificial system) as an 
information processing system. 

: Cognitivism studies the complex mental processes that are assumed to play an 
important role in determining human behavior. Behaviorism assumes that the only valid 
way to obtain 'unbiased' insight in human mental activities is by studying its behavioral 
manifestations. The workings of the mind that underlie these behaviors is not studied, all 
uses of mental constructs in explaining behavior are rejected. It was thought that by 
systematically varying the conditions of human behavior and observing the behavior 
itself, 'laws' could be induced that would give a fully parsimonious account of mental 
behavior without resorting to a priori, biased, introspective concepts. Although Watson 
and Skinner are always bracketed together, their views differ considerably. Behaviorism 
was founded in 1913 by Watson who stated that human behavior can be described in terms 
of stimulus-response patterns. However, it has been Skinner who really developed the field 
by introducing the idea of operand behaviorism. Skinner addresses behavior and the effect 
this behavior has on the environment. Skinner states that future behavior is shaped by the 
consequences of our present behavior. Behaviorism does not deny that cognitive processes 
play a role and that research into these internal processes is important. However, in the 
beginning of behaviorism there were no techniques to test assumptions on internal 
processes, as computers. Later on Skinner stated that internal processes should be the 
subject of physiology. 
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They describe problem solving as searching for the appropriate operators, 
being performable actions, to reach a goal. This search takes place within a 
problem space. The problem space is a description of the initial state of the 
world, the goal state and the set of all possible intermediate states between the 
initial and goal state. The initial state is a description of the problem based on 
all the knowledge a subject has available before starting to solve the problem. 
The goal state is a description of the state in which the problem is solved. 
The intermediate states are situations with partial knowledge about the goal 
state. Operators make it possible to go from one intermediate knowledge 
state to another. The knowledge available to the subject determines what 
actions she can perform, that is how successful she will be in solving the 
problem. 
In searching for a performable action a problem solver can use problem 
solving methods. These methods can either be general or domain specific. 
General methods are generally applicable, where a domain specific method is 
tailored to solve problems typical for a specific domain. 

2.2.2 Artificial Problem Solving 

Artificial intelligence (AI) is the branch of computer science that is concerned 
with the automation of intelligent behavior. The two most fundamental 
concerns of AI researchers are knowledge representation and search, or 
reasoning i.e. making inferences on the basis of knowledge and states in the 
world'. 
Knowledge representation addresses the problem of expressing knowledge 
required for intelligent behavior in a (semi)formal language, i.e. one suitable 
for computer manipulation. By systematic searching problem states as 
described by a knowledge representation formalism, problems can be solved. 

3 The term reasoning is often used instead of the term search. It is argued that you search 
for something that is in principle already there, you search to find your way along the 
paths that actually exist. Reasoning, making inferences, however may indicate that the 
paths are not really there, but that they are constructed by derivation. Computationally, 
however, these two views are equivalent. We may also use the term search as it is used by 
Anderson in describing how to learn problem solving; the subject of Chapter 4. 
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Newell & Simon (1972) have argued that this is the essential basis of human 
problem solving. Artificial problem solving is a subdiscipline within AI that 
is specifically concerned with the automation of problem solving behavior. 
The research in this field first focused on automated reasoning and theorem 
proving. The research was responsible for much of the early work in 
formalizing search algorithms and developing formal representation 
languages . 

2.2.2.1 General problem solvers 

A wide variety of problems can be attacked by representing the problem 
description and relevant background information as logical axioms and 
treating problem instances as theorems to be proved. The first reasoning 
programs were the Logic Theorist (Newell & Shaw, 1957) and the Geometry 
Theorem Prover (Gelernter, 1959). McCarthy (1958) described a 
hypothetical program the Advice Taker that was also designed to use 
knowledge to search for solutions to problems, this program used general 
knowledge of the world. The main theme in the Advice Taker approach was 
the clean separation of the knowledge (in the form of rules) and the 
reasoning component. In 1961 Newell & Simon presented their General 
Problem Solver (GPS), a program designed to imitate human problem 
solving. 
This research program is continued to this day e.g. in the form of the SOAR 
architecture/programming environment. They used a general-purpose search 
mechanism to connect basic reasoning steps to reach a solution. These 
general methods are referred to as weak methods, because they use weak 
information about the domain. 
Newell & Simon argue that these general problem solving methods enable 
the program to solve in principle any problem. Although for many complex 
domains it turns out that their performance is also weak. 

4 In 1958 McCarthy defined Lisp (MIT AI Lab Memo No. 1). Lisp is the dominant AI 
programming language up to this day. 
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2.2.2.2 Domain specific problem solvers 

To improve performance it is necessary to use knowledge more suited to 
make large reasoning steps and to solving typically occurring problems in 
narrow areas of expertise. The DENDRAL program was one of the first 
programs using this approach (Buchanan, Sutherland & Feigenbaum, 1969). 
It effectively used domain specific knowledge to achieve expert level problem 
solving performance. DENDRAL could solve the problem of inferring 
molecular structure from the information provided by a mass spectrometer. 
However, the methodology of expert systems was established in MYCIN 
developed in the mid-1970s (see, for instance, Buchanan & Shortliffe, 1984). 
Many of the expert systems development techniques were first developed in 
the MYCIN project. MYCIN uses expert medical knowledge to diagnose and 
prescribe treatment for spinal meningitis and bacterial infections of the blood. 
MYCIN provided clear and logical explanations of the reasoning, used a 
control structure appropriate to the specific problem domain and identified 
criteria to reliably evaluate its performance. 
One of the major insights gained from this later work in problem solving was 
the importance of domain specific knowledge. A lawyer, for example, is not 
effective at solving a legal case because she possesses some general problem 
solving skill; she is effective because she knows a lot about law. The 
construction of expert systems involved obtaining the knowledge from a 
human expert and coding it in the form that a computer may apply to similar 
problems. Expert systems are based on a model of the human expert. An 
important task in constructing expert systems is investigating the knowledge 
of the human expert. The first impression is that experts use a large 
collection of rules, together with other structures defining objects and 
properties that participate in the rules. Consequently expert system 
developers focus on the extraction and implementation of these rules. 
Although many expert systems developed this way produced interesting 
problem solving performance, there were major deficiencies. There was a lack 
of basic functions as explanation. This was in part found by research in the 
field of intelligent tutoring systems (ITS). This shortcoming resulted from a 
lack of distinguishing knowledge on the basis of their role in problem 
solving and a lack of availability of 'deep' knowledge. 

20 



Chapter 2 Legal Case Solving 

2.2.2.3 Domain specific model based problem solvers 

Clancey (1979) was one of the first researchers who started looking 'behind 
the rules'. His research was motivated by the construction of educational 
tools based on expert systems. The MYCIN rule base appeared too weak to 
be used for teaching situations. He showed that the rules in MYCIN'S 
knowledge base have different roles in problem solving. 

Take for example the following MYCIN rule: 

IF 
(1) the infection is meningitis AND 
(2) the subtype of meningitis is bacterial AND 
(3) only circumstantial evidence is available AND 
(4) the patient is at least 17 years old AND 
(5) the patient is an alcoholic 
THEN 
there is suggestive evidence that diplococuss-pneumoniae is 
an organism causing the meningitis. 

Clancey noticed that hidden in the rule is a top down refinement strategy: Is 
there an infection? Is it meningitis? Is the infection bacterial? Is it 
diplococuss-pneumoniae? 
This strategy is not explicitly represented, where the supporting knowledge, 
as diplococuss-pneumoniae is an organism related to bacterial meningitis, is 
also not represented. A second strategy hidden in the rule is to eliminate 
hypotheses based on easily accessible evidence. In the example rule, children 
are not alcoholic, so clause 4 acts as a screening rule for the alcoholism test. 
However, MYCIN does not have an explicit representation about the relation 
between age and alcoholism, it also does not have an explicit representation 
of the screening strategy. 
The rules found in expert systems can be identified as compiled knowledge, 
hidden are the strategies and the structure of the domain knowledge referred 
to as 'deep' knowledge, part of the domain knowledge is transformed 
according to a particular strategy into a rule. Both the top down refinement 
strategy and the screening strategy are examples of problem solving methods, 
where a disease hierarchy is part of the domain knowledge (see Fig. 2.1). 

21 



An Instructional Environment for Learning to Solve Legal Cases 
"PROSA 

bacteremia 

infection 

viral 
cystitis 

meningitis 

brain abscess 

acute 

chronic 

bacterial 

partial-rx 

fun aal 

TB 

skin-orgs 

other orgs 

gram-neg 

cryptococcus 

cocci 

Figure 2.1: Disease hierarchy. 

The disease hierarchy presents a part of the domain knowledge. Meningitis is 
classified as an infection, where other types of infection are bacteremia, 
cystitis and brain abscess. There are two specific types of meningitis, acute 
and chronic, where acute meningitis can either be viral or bacterial etc. 
Clancey also abstracted the problem solving method from MYCIN and called 
it heuristic classification (see Fig. 2.2). 
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Figure 2.2: Heuristic classification (Clancey. 1985). 

The availability of explicit problem solving methods and domain knowledge 
structures is beneficial for teaching and may also provide better explanations. 
The insights had also consequences for the construction of artificial problem 
solvers. 
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The KADS methodology developed a set of models for interpreting the 
problem solving behavior of experts, the basic objective being the 
identification of the problem solving methods and domain structures used in 
problem solving (see, for instance, Breuker & Wielinga, 1985; Breuker & 
Wielinga, 1989). 
To be able to use the expert systems as a basis for teaching and to be able to 
provide adequate explanations, the system should know something about the 
rationale behind the rules. Although expertise may be characterized by 
reasoning short cuts and empirical associations (i.e. largely heuristic 
knowledge), for explainable and justifiable reasoning, as e.g. required in 
teaching, one has to make explicit in the representation of the knowledge 
which types of knowledge play which role in solving problems in a particular 
domain. This calls in the first place for a clear distinction of the domain 
knowledge and the problem solving knowledge, and within the domain 
knowledge of the kinds of knowledge that play roles in ("are used by") the 
reasoning knowledge. Therefore the idea of separating the representation of 
domain knowledge and the problem solving behavior (task) in representing 
problem solving was introduced. The separation of domain knowledge and 
task implies that there can be separated structured models to represent the 
domain and the task. An explicit and separated representation enables 
reasoning from these models (deep knowledge) improving the explanatory 
power. The separation between a model of the domain knowledge and the 
task to be performed also improves the re-usability of these models. Systems 
based on the separation are also easier to maintain. The knowledge structures, 
which represent aspects of the domain, are more natural as a representation of 
the problem than the surface heuristic rules. It was Newell (1982) who 
proposed to shift the attention in AI from a symbol level representation to a 
knowledge level representation. 
The knowledge level "serves as a specification of what a system should be 
able to do" independent of the specific representation technology or 
formalism which is used to transform this specification into a computer 
system (symbol level). This has the practical advantage that there is no 
immediate commitment to a particular implementation platform and the actual 
implementation can be performed later on. 
The knowledge level representation makes it possible to study problem 
solving in abstract terms both from the side of the content of the knowledge 
needed in solving the problems as from the side of the way in which the 
knowledge has to be used. 
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These conceptualizations of problem solving are supposed to resemble the 
mental models of problem solving in the world more than the symbol 
representation vocabulary does'. To summarize the contributions of artificial 
problem solving research important for studying problem solving: 

• separate the representation of domain and task 
• use explicit models of domain and task 
• develop these models on the knowledge level 

In developing these explicit models of problem solving there are basically 
three paths available (Valente, 1995) (see Fig. 2.3). 

problem 
solving 
method 

problem 

f 

task model 

1 
roles 

t 
domain model 

. 

ontology 

top down 

middle out 

bottom up 

Figure 2.3: Paths in developing models of problem solving (with permission Valente, 
1995). 

5 Knowledge level languages have been constructed to be able to communicate about the 
knowledge level. CommonKADS is an example of such a knowledge level vocabulary 
(see, for instance. Breuker & Van de Velde, 1994). 
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The first is elaborating models of general types of tasks where developing 
models of legal tasks consists of identifying typical problems in law and 
develop task models to solve these problems (top down). The second is 
finding models of domains using an ontology as the basis for describing the 
knowledge in the domain in general and the domain models in particular 
(bottom up). A third path is to develop problem solving methods, i.e. coupled 
models of task and domain (middle out). 

Another major contribution of artificial intelligence is that it uses 
parsimonious descriptions of problem solving methods. Instead of 
describing a method as a series of steps or course of action based on more or 
less accidental observations, as is common in psychology, a method is 
described as a coherent structure. 

2.2.2.4 Recapitulation 

We reviewed research on human and artificial problem solving introducing 
their basic problem solving terminology. However, to be able to find out the 
role of both the problem solving method and the domain knowledge in legal 
case solving we need to describe in more detail the components that can be 
distinguished in the problem solving process. 
Our review revealed two of the basic ingredients in the problem solving 
process; the problem solving method (PSM) and the domain knowledge. 

However, there is yet a third ingredient, being the case model or situation 
model (Steels, 1992). Artificial intelligence theories assume that the problem 
to be solved is presented in such a form that the problem solver understands 
what is going on. Therefore a model of the situation is presupposed. Two 
types of models are distinguished being dynamic models, where a situation 
may change on the basis of actions of agents, and static models. 
Understanding the incomplete situation description results in the construction 
of a partial model of the problem situation. To solve a problem, that is being 
confronted with an incomplete situation description, is in fact no more than to 
complete the situation model. However, to be able to construct and complete a 
situation or case model requires knowledge regarding the problem situation. 
When it concerns common problems common sense knowledge can be used 
to construct the situation model. 
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However, when, for instance, it concerns physics problems the problem 
solver must really know what the problem is to be able to solve it. To be able 
to know what the problem is she should be able to recognize objects in the 
situation description on the basis of her knowledge about physics. When the 
problem situation describes a bicycle tire and bicycle pump she should be 
able to recognize these objects as being canonical objects (a balloon and a 
piston) in thermodynamics. We depict the problem solving components in 
Fig. 2.4. 

case model 

PSM J 

f 

complete 
case mo 
or 
solution 

iel 

domain knowledge 

/ 

= static role 

= dynamic role 

Figure 2.4: Problem solving components. 

Problem solving actually involves two major steps. The first step in the 
process of solving a problem is the recognition of the problem situation 
(incomplete case model), where the second step is solving the problem using 
related problem solving methods, as diagnosis, design or assessment, that 
infer and justify aspects in the problem situation and complete the case 
model. The case model together with the goal contains the problem, the 
problem statement. It is possible to make a typology of problem statements 
and in turn relate the problem type to a problem solving method that can be 
applied to solving a problem, that is to construct a complete case model. 
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In human problem solving research the emphasis has always been more on 
problem solving method, where artificial intelligence has showed that domain 
knowledge plays a major role in domain specific problem solving both in the 
construction of the case model as in the actual problem solving process6. 

2.2.3 Problem and Problem Solving Method 

The terminology in describing problem solving often gives rise to confusion. 
Terms as task, problem and problem solving method are used, sometimes 
these terms refer to the same elements in problem solving, sometimes they 
each refer to different elements. We therefore briefly discuss the terms we 
use in problem solving and their interrelation to make clear what they refer to. 

The distinction between competence and performance as used in linguistics and first 
introduced by Chomsky (1956), can be used to indicate the fundamental difference between 
the way artificial intelligence depicts problem solving methods as compared to 
psychology. Where in linguistics competence refers to the phenomenon of language 
without relating to either man or machine, performance refers to the way in which 
language is used. In the view of Clancey the method should be looked upon as the core of 
the competence of task performance, so it depicts the way in which the task should be 
performed. Instead of describing the method as a sequence of steps, the method is described 
as a coherent inference structure that depicts the decomposition inherent in this kind of 
tasks. An important issue is also that when competence is made explicit one knows how 
performance can be enhanced on the basis of it. 
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2.2.3.1 Problem 

In problem solving we are confronted with a problem we want to solve. In the 
approach of Newell & Simon (1972) a problem is conceived as a conflict 
between an initial state and a goal state. They describe a problem as follows: 

A person is confronted with a problem when he wants something and does 
not know immediately what series of actions he can perform to get it. The 
desired object may be very tangible (an apple to eat) or abstract (an elegant 
proof for a theorem). It may be specific (that particular apple over there) or 
quite general (something to appease hunger). It may be a physical object (an 
apple) or a set of symbols (the proof of a theorem). The actions involved in 
obtaining desired objects include physical actions (walking, reaching, 
writing), perceptual activities (looking, listening), and purely mental 
activities (judging the similarity of two symbols, remembering a scene and 
so on) (Newell & Simon, 1972, p. 72). 

In their research Newell & Simon focused on well defined problems, being 
problems that are characterized by their problem space. 
A problem is well defined when there is a simple test to conclude that a 
solution is a solution, being a complete match of problem space and solution. 
However, this description is somewhat incomplete given the way we identify 
problems in everyday life. Let us revisit the situation description in Chapter 1, 
the Elhag case. In his situation his goal is to do his work properly. Elhag 
assumes'that this involves, at least, having a telephone connection. However, 
this assumption is violated when he finds out that there is no such 
connection. Breuker (1994) therefore assumes that it is more appropriate to 
use the terms norm state and actual state instead of initial state and goal state. 
Because the identification of a discrepancy between the actual state and the 
norm state does not indicate in which direction a solution should be found, it 
leaves us with an ill defined problem. So Elhag is confronted with an actual 
state, e.g. he cannot do his work properly, that does not match his norm state, 
e.g. he wants to do his work properly, he has a problem. However, it is 
possible to think of a variety of solutions to his problem. For example, he 
may quit his job, he may choose to install a connection himself, he may 
decide to make his phone calls in a nearby office or he may choose to try to 
get a connection. It is obvious that what he is going to do about his problem 
depends on what solution he opts for. 
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The intended solution defines the type of problem, whereas the type of 
problem indicates what problem solving methods are appropriate to use in 
solving the problem. Solving a problem involves a problem that can be 
solved, a task that is executed and methods that solve the problem. Where for 
a problem the methods to solve the problem still have to be found, a task 
contains problem solving methods for its execution. Instead of using 
typologies of tasks to find a task that can be executed Breuker (1994) 
suggests to construct a typology of problems to be able to find a task that 
may apply the appropriate problem solving methods. Breuker states that to be 
able to type problems it is necessary to look at what constitutes the solution 
to the problem. A solution is proposed to have three components (1) a case 
model, being a description of the level of understanding of the problem; (2) 
the argument structure, being the justification of the conclusion; (3) the 
conclusion, being the answer to the question posed by the problem (see Fig. 

COMPLETE SOLUTION 

CASE MODEL/ 

CONCLUSION 

'explanation' 
X 

X 

ARGUMENT STRUCTURE 

'justification' 

input to 'next' problem 

Figure 2.5: Components in a solution (with permission Breuker. 1994). 

Take, again, the Elhag case. The conclusion is the answer to the question 
posed. The question was "What can Mr. Elhag do given the situation?" so 
the conclusion is "Mr. Elhag can make an objection.'' 
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The argument structure is the part that presents the reasons that justify this 
conclusion, where the case model represents a conceptualization of the 
problem7. The conclusion has the role of the main result, the case model has 
the role of explaining the problem data, the argument structure has the role of 
justifying the conclusion. Problems, according to Breuker, can be 
characterized by their generic conclusions. A generic conclusion is an 
abstract description of an object that covers the set of conclusions. Breuker 
organizes the problem types not in a taxonomy but in a suite. Such a suite 
shows dependencies of availability of knowledge between types of problems. 
When the knowledge to solve a problem is not fully available, another 
problem may be set up to produce this knowledge. 

2.2.3.2 Problem solving method 

When the problem is typed the task to be executed for solving the problem 
can be selected and executed. A task contains a plan, i.e. problem solving 
methods, for the execution of the task. A problem solving method specifies 
how a task can be decomposed into subtasks, how the execution of these 
subtasks is to be controlled and which requirements are imposed on the 
representation of the domain knowledge in order for the method to work. The 
outcome of a task decomposition is a task structure. The task structure also 
justifies the method, that is, it indicates why a certain outcome can be 
achieved using the method (Breuker & Van de Velde, 1994; Breuker, 1997). 
To illustrate this we use the task of diagnosis as an example. Benjamins 
(1993, p. 2) describes diagnosis as "the task of identifying the cause of a 
fault that manifests itself through some observed behavior." The prime 
diagnostic method decomposes the task into three subtasks: symptom 
detection, hypothesis generation and hypothesis discrimination (see Fig. 2.6). 

7 A complete case model is the solution. 
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Figure 2.6: Problem solving methods for diagnosis (Benjamins. 1993) rectangles represent 
methods and ellipses represent tasks. 

Symptom detection is concerned with finding out if the observed behavior, 
the complaint, is a deviation from what might be expected. 
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Hypothesis generation is concerned with generating possible causes for the 
deviation taking into account the initial observations. Hypothesis 
discrimination is discriminating between the generated hypothesis based on 
additional observations. Each of these subtasks can be analyzed further to 
reveal problem solving methods that may realize them. A possible method for 
detecting symptoms is to compare expected values to observed values, 
another possible method is to classify an initial observation as normal or 
abnormal and finally a method for finding out whether the initial observation 
is abnormal or normal is to ask the user. The subtask symptom detection can 
therefore be decomposed using one of the following methods: the problem 
solving method compare symptom detection or the problem solving method 
classify symptom detection or ask-user symptom detection. 
Take, for instance, the situation that you want to drive your car, however you 
find out that it does not start. You want to know what caused it. You execute 
the task of diagnosis by starting to detect the symptom. You use the classify 
symptom detection method in classifying the initial observation as abnormal. 
Finding the discrepancies between the norm state, a properly functioning car, 
and the actual state, a non functioning car, is what Breuker (1994) refers to as 
a monitoring problem, that is you detect a deviation, where finding a cause for 
the deviation is referred to as diagnosis (Breuker, 1994). Normally the car 
does start. This brings you to the hypothesis generation subtask that will 
generate hypotheses that explain the initial observation that was classified as 
abnormal. That the car does not start can be explained by the hypothesis that 
there is a dead battery, or by the hypothesis that there is no petrol in the fuel 
tank, or by the hypothesis that the spark plugs are greasy, etc.. To be able to 
discriminate between the hypotheses additional observations are gathered in 
the hypothesis discrimination subtask. 
You select the hypothesis that the battery is dead. To be able to discard this 
hypothesis you collect additional data. You select the compiled test, which 
means that you collect these data by performing a test. If the headlights can 
be switched on this means that the battery is not flat. The actual measurement, 
the test, then has to be carried out. You switch on the headlights. The 
headlights can not be turned on. This will bring you to the subtask of 
interpreting the data. The fact that the headlights can not be turned on 
matches your expectation that the battery is dead. The hypothesis that the car 
does not start because of a dead battery is confirmed. 
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The problem solving methods are described in abstract and general terms. 
This makes them applicable in a variety of domains where diagnosis can be 
executed. So the same problem solving methods apply when you want to find 
out why your bike is making such a strange noise. 

2.2.3.3 Interaction hypothesis 

One of the major contributions of artificial intelligence to problem solving 
research was the separation of the basic components in the problem solving 
process being domain knowledge and problem solving method. However, 
Chandrasekaran (1987) was the first to recognize that although these 
components are and should be separated, there is a close interaction between 
them. This is referred to as 'the interaction hypothesis'. For example, the 
task of diagnosis is to find faulty components in a system. The faulty 
component could be, for example, a bug in a computer program, a 
malfunctioning component in your video recorder or a defect in your body, 
relating to systems as respectively, a computer program, a video recorder and 
the human body. The problem is to find and repair the faulty component(s). 
Although diagnosis is a task that can be performed in a variety of domains to 
solve diagnostic problems, diagnosis is not a problem solving method used in 
every domain. There is no such thing as diagnosis in the legal domain, the 
content and structure of the knowledge in the legal domain is not suitable to 
perform diagnosis. The same is the case with the planning task. There are a 
variety of domains in which planning problems may arise. For example, you 
may want to plan a trip or as a lawyer you may want to plan your clients case 
outcome. However, you do not plan a machine, you design it. So to be able to 
find a suitable problem solving method it is inevitable to analyze the problem 
solving task from two different points of view. The task should be analyzed 
from the point of view of the problem solving method to be applied to 
perform the task, that is to reach the goal and solve the problem. However, the 
task should also be analyzed from the point of view of the domain 
knowledge. As is depicted in Fig. 2.3, the two should be analyzed in 
interaction within an iterative process. Therefore it is inevitable to analyze 
legal case solving both from the point of view of the domain knowledge and 
from the point of view of the problem solving method. We will continue the 
analysis of legal case solving from the viewpoint of the problem solving 
method in paragraph 2.3. The domain knowledge viewpoint in turn is 
described in Chapter 3. 
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2.3 Legal Case Solving 

To be able to answer the question what the task of legal case solving implies 
we have to conceptualize the task of legal case solving. We already indicated 
that problem solving involves two steps: (1) recognition of the problem 
situation and (2) solving the problem. These steps also apply in legal case 
solving. In solving a legal case the recognition of the problem situation 
involves two types of interpretation. First the situation has to be interpreted 
from a common sense point of view, for example, you have to understand that 
someone is furious. Second the situation has to be interpreted from the legal 
point of view. This legal perspective makes that only some aspects in the case 
are relevant. This legal perspective demands that the case solver is able to 
recognize aspects in the problem situation that refer to typical objects in the 
legal domain. This requires knowledge of the domain. To be able to solve the 
problem it is necessary to apply the proper problem solving method, where 
the problem solving method closely interacts with the domain knowledge. In 
analyzing the task of legal case solving to be able to find out what it takes to 
solve legal cases, it is therefore necessary to examine legal case solving both 
from the point of view of the domain knowledge and to examine the problem 
solving method from a legal perspective. The analysis of the domain 
knowledge is the subject of Chapter 3. Here we continue with examining the 
problem solving method from a legal perspective. Therefore we start with 
consulting available sources for their viewpoint on legal case solving. The 
following sources were consulted: 

• Empirical research 
• Educational practice 
• Theoretical research 
• Artificial Intelligence & Law research 

Empirical research on legal case solving behavior is discussed first, followed 
by a discussion of legal case solving methods used in educational practice. 
Legal practitioners also reflect on their activities being a potential source for a 
problem solving method. The last source that is used to find a problem 
solving method for solving legal cases is research in the field of Artificial 
Intelligence & Law. 
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The approaches show different viewpoints and have different objectives. If 
the methods vary with each approach the conclusion must be that there is 
something wrong with either the experts or the theorists. However, if the 
methods are more or less the same this can be used, together with the 
information from the protocols, to formulate a problem solving method that 
may be used in the design of the instructional environment. 

2.3.1 Empirical Research 

As we indicated in Chapter 1, legal case solving is the key activity of legal 
practitioners and legal researchers. This being so it may seem obvious that it 
also has been the subject of empirical research. However, real empirical 
research on legal case solving is rather rare8. This may be caused by the fact 
that the legal discipline has no real empirical research tradition. Another 
complication is that the Anglo American legal system differs from the 
continental legal system. Therefore findings on solving legal cases reported 
by American and English researchers cannot be used directly, because the 
focus in the task of solving the problem differs fundamentally (see, for 
instance, Teich, 1986; Tunkel, 1992; Muntjewerff, 1994a). In the series of 
experiments performed by Crombag and his colleagues (see also Chapter 1) 
legal experts were observed and questioned during legal case solving. 
Although the research is classified here as empirical, the research more or 
less mingles empirical and constructional research. This is caused by the fact 
that the motivation for carrying out the study was to improve students' legal 
case solving skills. The research was carried out following the observation 
that students were poor legal case solvers and that this was caused by a lack 
of a method for legal case solving. Therefore a method of legal case solving 
was reconstructed on the basis of interviews, observations and notes of the 
subjects recording their own thinking. 

There is. for example, empirical research on how public prosecutors determine the 
sentence in a specific case (see, for instance, Enschede, 1975; van Duyne, 1983; Oskamp, 
1998). However, the focus in these studies was not on how they performed the task of 
legal case solving, but more on what aspects are important in determining type and size of 
the sentence. Enschede presented public prosecutors with a specific problem situation 
(famous became the Barend case) and asked them what sentence they would think suitable. 
Enschede found support for his hypothesis that there are unaccounted, unwarranted and 
therefore unacceptable differences in sentencing. 
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The subjects were law teachers and experienced legal practitioners. In the 
1971 project the researchers asked themselves how they could find a method 
for legal case solving. The first they did was to go and ask the teachers, 
because they are experienced legal case solvers. The assumption was that 
they would know what to do to solve a legal case. However, the results of this 
survey were rather disappointing. Teachers either stated that it is an art, or 
they confined some unsystematic and vague advice. Therefore the researchers 
decided to have legal experts solve legal cases while thinking aloud. They 
expected that this would reveal a system. However, the protocols made a 
rather chaotic and unsystematic impression. Therefore they decided to solve a 
legal case while placing themselves in the position of a beginning student. 
The first studies date back to 1970. Several refinement studies were made 
during the period 1970 - 1977. The more elaborate description of a method 
for legal case solving contains a detailed description of the activities together 
with procedures of control (see Crombag et al. 1977). However, the 
researchers acknowledge that the method has become too complicated to 
instruct directly to the student. Therefore they present their elaborate 
description as a psychological theory of judicial decision making. The 
method for solving legal cases that resulted from the rational reconstruction 
of the legal case solving process of law teachers and legal practitioners 
basically consists of the following activities (see Fig. 2.7). 

legal case solving 

Figure 2.7: Legal case solving I. Rectangles represent methods and ellipses represent 
tasks. 
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Right from the start the focus of the research presented here has been on 
constructing a method for instructing legal case solving. The methods 
resulting from the research were immediately adapted and adopted for 
educational practice. 

2.3.2 Educational Practice 

The same we said about the empirical research applies for educational 
practice. The Dutch legal discipline has no real educational research tradition. 
The Anglo American educational research findings and materials cannot be 
used without major adaptations because of the fundamental differences 
between the Anglo American and the continental legal systems. The methods 
for legal case solving used in educational practice are based, entirely or 
partially, on the research earned out by Crombag and his colleagues. 
Although the method presented by Franken (1991) is based on his own 
theory on judicial construction (Franken, 1987) there is also a close relation 
with the research by Crombag and his colleagues. The methods used in legal 
education to facilitate the acquisition and the understanding of legal case 
solving are described in Giltay Veth (1974), Abas, (1985); Abas, Broekers-
Knol, van Hasselt-Pino & van Loenhoud-de Wolf (1985), Henket & van den 
Hoven (1990); Franken (1991), Algra et al. (1991), Wessels (1985, 1992). 
The focus is on instructing novices. Abas et al. (1985) present a method for 
legal case solving that is entirely based on the method of Crombag and his 
colleagues. 
Henket & van den Hoven (1990) describe a step by step approach of legal 
case solving from a legal argumentation perspective. The main issue in legal 
case solving, according to Henket et al. (1990), is to defend a certain position 
in a legal argument with regard to a legal question related to a specific case. 
To be able to solve a legal case the facts that are legally relevant have to be 
selected to be able to apply the relevant rules of law to these facts. However, 
this is a problem, because legally relevant facts are facts to which applicable 
rules of law connect legal consequences. And applicable rules of law in turn 
are those rules of law that connect a legal consequence to the facts in the 
case. Facts have to be assessed on the basis of the rules of law, however, at 
the same time the applicable rules of law have to be found on the basis of the 
facts in the case. 
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Two argumentation steps are distinguished. The first is the legal qualification 
of the facts, that is the translation or description of the case facts in terms of 
the rules of law. The second step is connecting consequences to the legal 
qualification. Henket & van den Hoven (1990) claim that they introduce a 
new aspect in the method for legal case solving, being argumentation. 
However, what they claim to be argumentation is not argumentation in the 
strict sense, but reasoning. They refer to the fact that some facts in the case 
match or do not match to an article component. This type of argumentation, 
being reasoning, is present in all legal case solving methods9. 
The legal case solving method described by Algra (1991) states that after 
formulating the question the next step should be the search for and selection 
of applicable rules of law. On the basis of these rules of law the case terms 
should be translated into legal terms as used in the applicable rules of law. 
However, to be able to locate these applicable rules of law the case terms 
should be classified into legal terms first to be able to search for and select 
the applicable rules. The case terms must be translated into legal terms to 
transform the case into a legal case. The legal case solving model presented 
in Wessels (1992) refers to the work by Abas et al. (1985), Franken (1991) 
and Cohen (1992). 

2.3.2.1 Comparison 

All methods prescribe explicitly to the student what steps to take in solving a 
legal case. It may not come as a surprise that all these methods used in 
educational practice are more or less identical. This is caused by the fact that 
they take the same model as their basis. The methods in educational practice 
however, do reveal the problem of facts and legal rules that need to be 
selected in interdependence. The legal case solving task is decomposed in the 
following subtasks (see Fig. 2.8). 

9 Note that Breuker (1994) also sets argumentation as a major component in reasoning. 
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Figure 2.8: Legal case solving II. Rectangles represent methods and ellipses represent 
tasks. 

When compared to the activities distinguished on the basis of the empirical 
research, there are no major differences. This is also not surprising, because 
all educational methods are based on this empirical research. The only point 
may be that in educational practice there is no opportunity to instruct all 
aspects in legal case solving. For instance, Abas et al (1985) state that the 
emphasis in their instructional method is on the application of norms to facts, 
where only some attention is paid to the selection of relevant facts from a set 
of specific facts, and no attention is paid to the gathering of facts10. To be 
able to determine if the correspondence on the method for legal case solving 
has a true basis we will turn to yet another source on legal case solving being 
theoretical research 

2.3.3 Theoretical Research 

Legal practitioners also reflect on their activities: it is the origin of 
jurisprudence. 

10 Bloembergen (1967). Drion (1977). Abas (1985), Fernhout et al. (1988) emphasize the 
importance of these activities of fact gathering and fact proving in legal practice. They 
claim that in legal practice most of the time and effort is spent on these activities. 

39 



An Instructional Environment for Learning to Solve Legal Cases 
PROSA 

These reflections can be found in literature on judicial construction'' (see, for 
instance, Cardozo, 1921; Scholten, (1931) 1974; Polak, 1953; Wiarda, 1963; 
Esser, 1970; Franken, 1987; Pontier, 1988; Jue, 1990; de Lange, 1991; 
Bruggink, 1992) and literature on legal reasoning (see, for instance, 
MacCormick, 1978; Gijssels & van Hoecke, 1982; Golding, 1984, Wahlgren, 
1992). The methods resulting from these reflections are descriptive when 
they state that this is the way legal practitioners work and prescriptive when 
they state that this is the way experts should work. The focus of these 
methods is on experts. The methods are not the outcome of empirical 
research and are neither empirically evaluated. Besides these reflections on 
the "how", legal practitioners also reflect on the "what", resulting in an 
extensive doctrine regarding the content of law (and, even more general, in 
jurisprudence and legal theory). 

2.3.3.1 Judicial construction 

Judicial construction or interpretation of rules of law is the activity where a 
legal practitioner tries to construct a legal solution for a specific situation. 
The term legal case solving is also used to refer to this activity. Franken 
(1991) describes the distinction between judicial construction and legal case 
solving as legal case solving being the activities of legal practitioners when 
solving a specific real life problem, where judicial construction is the 
theoretical view on these activities. 
Scholten was the first to draw attention to the fact that it is very important tor 
a legal practitioner, in his case a judge, to work in a systematic way. Such a 
systematic approach is beneficial both for detecting where the solution 
process halts, and for determining the content of the solution. It was again 
Scholten who explicitly made a distinction between rule application and 
judicial construction. Rule application is the term used when for a specific 
problem a rule of law is available and immediately applicable which results in 
a legal solution, where in the case of judicial construction there is no such 
immediate available rule of law. Judicial construction therefore involves the 
construction of such a rule of law by use of inteipretation methods and 
reasoning techniques to 'find' a solution for a specific problem within the 
legal system. Finding a legal solution means that the solution should be 
found within the system of law. 

" In Dutch: rechtsvinding. 
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Scholten (1974) sees rule application as the process in which legal facts and 
rules of law are matched. The main tools for rule application are the rules of 
law. To be able to apply the rules to the specific problem situation an abstract 
situation description has to be constructed consisting of all relevant facts in 
terms of the selected applicable rules on the one hand (selected on the basis 
of the applicable rules) and a set of applicable rules on the other hand 
(selected and specified on the basis of the facts). Determining the legal facts 
and selecting the rules of law are carried out in interaction. The facts are 
determined as legal facts on the basis of the rules of law, while at the same 
time the rules are selected on the basis of the facts. However, there are also 
situations in which the rules of law are unclear or do not exist at all. 
Rules are not always immediately available within a regulation, but need to be 
constructed, as is the case, for instance, with open norms and conflicting 
regulations. That is what Scholten refers to as judicial construction. Before 
the rules can be applied to the abstracted situation, they first have to be 
constructed. In the rule construction part the existence of open norms and the 
situation that a set of (conflicting) rules may be applicable at the same time, 
are handled. For the construction of the rules Scholten (1974) describes a 
series of rule construction methods, however, there is no order of priority 
within these interpretation methods, and reasoning techniques or forms of 
reasoning. Scholten (1974) distinguishes: 

methods of interpretation 
grammatical interpretation 
systematic interpretation 
historical interpretation 
legal comparison and anticipating interpretation 
teleological interpretation 

forms of reasoning12 

reasoning by analogy 
a contrario reasoning 
refining a rule of law 

12 In original: analogic redeneren, a contrario redeneren en rechtsverfijning (Scholten. 
1974, p. 60). 
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Various authors have drawn attention to the fact that the primary task of a 
judge is to determine the facts (see, for instance, Abas, 1985). However, the 
relevant facts are selected in relation with the violated norms, where at the 
same time the violated norms are selected on the basis of the facts. The facts 
and rules of law should match. Deciding that certain facts are relevant is 
based upon the legal rules and at the same time the facts determine which 
rules are relevant for the case. According to Abas (1985) there are three 
situations possible. In the first situation there is a rule of law that can be 
applied without much difficulty. In the second case there is a rule of law, but 
it needs interpretation before it can be applied to the specific situation. 
Interpretation methods are used to explain the meaning of the existing rule of 
law. These interpretation methods are those of Scholten (1974). In the third 
situation there is no rule of law that can be applied immediately to this 
situation, the rule of law has to be (re)formulated. The judge can formulate a 
new rule of law using a reasoning method as reasoning by analogy, 
reasoning a contrario or refining a rule of law. 

2.3.3.2 The legal solution 

In Franken (1987) the nature and content of a legal solution is described in 
more detail. The description is based on a systematic analysis of decisions by 
judges. According to Franken the basis for each judicial decision ought to be 
a rule of law. Rules of law can be found in the legal sources being statutes 
and case law (precedents). Facts or events are relevant when a rule of law can 
be found that uses these facts to reach a conclusion. A judge formulates a 
specific conclusion on the basis of general, abstract rules of law and some 
specific facts. A judicial decision therefore contains a reasoning, more 
specific a deductive reasoning13. When both facts and rules of law do not 
pose problems of interpretation, the activity is rule application. 

13 Here Franken indicates what he sees as the content of a legal solution. A legal solution 
should contain a reasoning, which in turn contains a set of statements (a conclusion) that 
is supported by a series of other statements (the premises). A deductive reasoning contains 
at least one general premise and one specific conclusion. A specific type of deductive 
reasoning is the syllogism where there are no more than two premises. An inductive 
reasoning contains specific premises and a general conclusion. 
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However, when the process involves an interpretation of the rules of law 
because the rules of law are not clear, or do not exist, the judge has to justify 
the interpretation process. The formulation of rules of law can be justified by 
calling for methods of interpretation, precedents and/or dogmatic. The 
selection of one or more of these techniques can be justified by calling for 
values and principles that are acknowledged within the law. Because the 
judicial decision is reached by considering alternatives, the choice for one of 
the alternatives has to be justified. A judicial decision should be legal and 
rational. It should therefore contain a reference to a rule of law, relate the 
specific facts to a rule of law and justify the reference to a certain rule of law 
using methods of interpretation, precedents and/or dogmatic in case a rule of 
law is not clear or can not be found. 
The various theoretical sources all describe the same basic activities in the 
process of constructing a legal solution for a specific problem situation. 
Although their focus is mainly on judicial problem solving, they also agree 
that the same may account for other legal practitioners (see Fig. 2.9). 

legal case solving 

Figure 2.9: Legal case solving III. Rectangles represent methods and ellipses represent 
tasks. 
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When comparing the theoretical research viewpoint with the empirical and 
educational practice points of view we observe that the theoretical research 
point of view introduces more details into the legal case solving process. 
The theoretical viewpoint is more detailed where it: 

• explicitly distinguishes between a factual and a legal part in the legal 
case solving process. 

• explicitly describes the nature and content of the legal solution, or, as it 
is also called, the judicial decision. 

• introduces a complication into the process of legal case solving, being 
the (re)interpretation of rules. 

Judicial construction makes that solving a legal case not only involves the 
matching of the case to the legal rules, but also the (re)interpretation of the 
legal rules. When the legal rules do not fit the case, or when no legal rules are 
available, these legal rules are made to fit or are constructed. This involves a 
re interpretation of the knowledge. This reinterpretation of the knowledge 
leads to an adjustment and even an extension of the domain knowledge. 

2.3.3.3 Comparison 

Comparing the descriptions resulting from the three different theoretical 
sources with the basic problem solving components shows that all sources 
describe legal case solving in terms of the various subtasks that together 
make out the task of legal case solving. The empirical research and the 
educational practice literature only describe subtasks, however, the theoretical 
research literature also describes the nature and content of a legal solution 
and introduces the issue of the (re)interpretation of the legal domain 
knowledge, being a (re)interpretation of the legal rules. 
These details and the complication add subtasks that therefore also have 
consequences for the structure and content of the problem solving method. 
The overview thus far resulted in the identification of the tasks and subtasks 
in solving a legal case. It is a positive outcome to conclude that the different 
sources agree on the main activities in legal case solving. They all basically 
come down to the same lists of prescriptions. However, the overview also 
leaves us with the following problem. 
How can we actually solve a legal case using these prescriptions? For 
example, how do we actually carry out the activity 'select relevant facts'? 
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How can one possibly determine which facts to select? On the basis of which 
criteria does one know what facts are relevant or not? Does one have to go 
through all regulations and try to match each individual norm to each 
individual fact? It is obvious that this is an impossible activity to perform for 
a human. How would we have a machine carry out this task? Having the 
machine selecting all regulations, match each rule to each fact is no problem 
for the machine as far as memory is concerned. However, it will lead to a 
combinatorial explosion within no time. One therefore also need rules, or at 
least heuristics, that tell one how to find the relevant facts. To be able to 
determine which facts in the legal case are relevant or not one has to know 
what world it refers to, what world therefore is applicable. This requires some 
global ideas about the principles and objectives of a regulation. Within a 
regulation the actual meaning is wrapped around the basic concepts and the 
structure of the regulation. We are therefore confronted with the problem that 
although there is agreement on the activities, performing the legal case 
solving task is not that self evident. This is partially due to the fact that these 
prescriptions depict the performance, rather than the competence. Therefore 
we revisit research on artificial intelligence, however, this time with a focus on 
law, to find out how we may arrive at a problem solving method for solving 
legal cases that acknowledges the role of the domain knowledge and depicts 
competence rather than performance. 

2.3.4 Research in Artificial Intelligence & Law 

Artificial intelligence (AI) methods are also a source to arrive at an explicit 
method for legal case solving (see, for instance, Valente, 1995; den Haan, 
1996). In reflecting on their activities legal practitioners aim at methods that 
guarantee efficiency and effectiveness. AI research aims at efficiency and 
effectiveness even more than prescriptions that address humans. The 
advantage of the use of AI methods is that these methods have to be executed 
by machines requiring explicit methods and knowledge. The object of 
research in computer science and law is to study the "activities of legal 
practitioners using methods and techniques from computer science. Research 
in the field of AI & Law is concerned with the study of legal problem solving 
from the perspective of generating legal problem solving by systems otheV 
than humans. 
The emphasis in research in AI & Law is on constructing theories and 
models for legal problem solving which can be generated by a computer. The 
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focus is on automated legal problem solving. The discipline of AI & Law 
uses methods and techniques from artificial intelligence to study the activities 
of legal practitioners. Legal reasoning is studied in relation with a particular 
legal task by automating the legal reasoning process for this task. 
In our paragraph on artificial problem solving (paragraph 2.2.2) the 
contributions of artificial problem solving research to studying problem 
solving were described. These contributions are the separation of the 
representation of domain knowledge and task, the use of explicit models of 
domain and task, and developing these models on the knowledge level, also 
referred to as the model based approach. Sergot (1991) presents an overview 
of research on the representation of law in computer programs. Because of 
the significance of an explicit problem solving method and articulate domain 
knowledge most of the research projects described by Sergot are not very 
interesting for our purpose because these projects can be classified as 'pre 
Clancey7. The model based approach is the most articulate and structured 
approach resulting in a well funded problem solving method for solving legal 
cases. The legal equivalent of the 'post Clancey' or model based approach, is 
the model based legal knowledge engineering approach (see, for instance, 
Valente, 1995; den Haan, 1996; den Haan & Sartor, 1999). 

2.3.4.1 The model based approach 

Model based legal knowledge engineering deals with modeling legal problem 
solving methods and modeling legal domain knowledge. The model based 
approach involves the construction of a set of models of problem solving 
behavior where a system is a computational realization of these models (see, 
for instance, Breuker & Van de Velde, 1994; Valente, 1995, den Haan, 1996). 
The models serve as a specification of what a system should be able to do, 
that is, they are specified on the knowledge level. The abstract character of 
this level also required special specification languages to be able to express 
the models and to communicate them. An example of such a language is 
presented in CommonKADS (Breuker & Van de Velde, 1994). In the 
CommonKADS Library problem solving is described in terms of a set 
modeling components. The Library also contains a set of prototypical models 
for major tasks. 
Within the model based legal knowledge engineering approach the emphasis 
at the moment seems to be more on legal knowledge (see, for instance, den 
Haan & Sartor, 1999). 
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Legal knowledge engineering has to deal with the complexity of modelling 
the world around us, modelling the normative modalities as defined in law 
texts, and translating the legal procedures into legal knowledge-based 
systems that yield the same correct, clear, unambiguous results that humans 
would deliver (den Haan & Sartor, 1999, p. 1037). 

The emphasis is shifted from problem solving methods to the domain 
knowledge in search for structures that underlie the content of legal 
knowledge resulting in legal ontologies. Although this is very important, what 
we need is an integrated and explicit description of both the problem solving 
method and the legal knowledge. The only research that has this double 
focus is presented by Valente (1995) and Valente, Breuker & Brouwer 
(1999). Therefore within the model based approach we opt for this approach 
which describes the construction of a model of automated legal reasoning. 

2.3.4.2 Legal assessment 

Legal case solving has been described so far as the construction of a legal 
solution for a specific problem situation using legal rules as the problem 
solving devices. The specific facts in the legal case should match the abstract 
legal rules. In terms of Breuker's suite of problem types this is an 
assessment problem. The assessment problem involves the use of a 
measurement of some characteristic of a system to classify behavior. The 
corresponding task in the CommonKADS Library is assessment. A law 
specific model for assessment was developed on the basis of the prototypical 
models available in the CommonKADS Library (Valente & Löckenhoff, 
1993; Valente, 1995). This resulted in the legal assessment model. Legal 
assessment consists of assessing a certain case on the basis of a certain body 
of law to verify whether or not it complies with the law (see Fig. 2.10). 
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Normative System 

world knowledge 

primary norms 
(commanding and 
permissive norms) 

meta-legal 
knowledge 
(ordering, 
empowering, 
derogating norms, 
norm data) 

Figure 2.10: Legal assessment. The ellipses indicate subtasks. The rectangles indicate 
subtask input and output (dynamic and static roles). The arrow links indicate the direction 
of the flow of knowledge. 
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The model shows how the task is decomposed in subtasks and how the 
subtasks are connected. 
Two main parts can be distinguished in legal assessment, being classifying 
assessment and normative assessment. Classifying assessment involves the 
subtasks structure case and abstract case. Normative assessment involves the 
subtasks match case and resolve conflicts. 
The initial case description is structured by eliminating irrelevant information 
or connecting information that goes together. 
However, to be able to decide what is relevant or not in a case description 
requires knowledge about the world the case description refers to. The same 
applies for the second subtask abstract case. The more specific terms used in 
the case are translated in the more abstract terms used in the legal rules. This 
requires knowledge of the abstract legal terms used in the world the case 
refers to. 
The abstract case description that is the outcome of these subtasks is now 
compared with a set of norms (a standard) to see which norms match the 
abstract case terms. This requires the availability of these norms. The 
outcome is a set of violations that in turn may yield conflicting results. 
Resolving the conflicts requires knowledge about priorities. The decision 
finally indicates the assertion of a final status, being either 'allowed' or 
'disallowed'. 

2.3.4.3 Comparison 

Comparing the descriptions resulting from the three different legal theoretical 
sources with the legal assessment model shows basic agreement on the 
various subtasks. The distinction between the factual and the legal 
construction part is also present in the legal assessment model where a 
distinction is made between common sense reasoning which is the 
identification of category membership, that is the identification of an instance 
as a legal term, and legal reasoning in a strict sense, that is applying legal 
rules. However, the legal assessment model also explicitly refers to the legal 
knowledge, where different types of knowledge are distinguished based on 
their role in the legal case solving process. This structure in the legal 
knowledge is discussed in more detail in Chapter 3. 

49 



An Instructional Environment for Learning to Solve Le^al Cases 
PROSA 

2.3.5 To Sum Up 

The different sources that were consulted vary both in their viewpoint, 
objectives and terminology14. However, the series of activities that result from 
these approaches do not differ much. There is considerable consensus on the 
legal case solving task. 
The core of legal case solving consists of applying abstract legal rules to a 
specific situation. This is part of the activities of a judge who has to decide in 
a situation where two or more conflicting parties are involved. It is part of the 
activities of a lawyer who prepares her case for her client for the judge to 
decide upon. It is part of the activities of legal practitioners who decide upon 
requests by people. It is part of the activities of legal practitioners who give 
legal advice to people. Whether or not an elaborate and specific 
argumentation is part of legal case solving depends on the specific activity. 
However, a justification of the formulated solution is always required. This 
justification consists of a description of the inputs and outputs of the 
successive steps taken in the problem solving process. 
All models described so far explicitly state the subtasks. Although references 
are made to what sources of data and knowledge are to be used (input) when 
performing a specific activity and what the outcome is of each successive step 
(output), the content and the structure of these sources remain implicit within 
the first three sources. Only the model based approach of Valente (1995) 
explicitly incorporates the (type of) knowledge needed. Combining the 
different models so far resulted in the following legal case solving model (see 
Fig. 2.11). 

14 Legal case solving, judicial construction, legal reasoning, legal assessment. 
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ructure ^ 
ituation description / » 

structured situation 
description 

Figure 2.11: Legal case solving IV. The ellipses indicate sublasks. The rectangles indicate 
subtask input and output. The arrow links indicate the direction of the flow of knowledge. 

However, whatever the method, applying the method is not a matter of an 
exhaustive search of all legal rules where all facts are matched to all legal 
rules. 
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Although this problem has also not yet been solved in artificial intelligence 
and law, at least the problem is acknowledged. It is assumed that there are 
intermediate objects that guide the search process. 
These objects are the basic domain concepts and the structure in the 
knowledge. Solving a legal case shows an interaction between the problem 
solving method and the domain knowledge. The trade off of this method -
content interaction is that the more we are focusing on the method the more 
content is needed to be able to perform the method. It appears that without 
the content the method cannot be performed. The domain knowledge will be 
discussed in more detail in Chapter 3. Here we conclude that the task 
structure of legal case solving has become more or less clear. 
We are also interested in how novices and experts actually solve legal cases. 
We want to verify if students are unsystematic legal case solvers and, if so, 
why this is the case. We hypothesized that difficulties in legal case solving 
are first of all caused by insufficient mastery of, or insight in, the subject 
matter. Therefore we carried out an empirical study on legal case solving 
behavior of novices and experts. 

2.4 Solving Legal Cases 

An empirical study was set out in which both law students (novices) and legal 
practitioners (experts) solve legal cases while thinking aloud. This study was 
carried out to examine how novices solve legal cases, what difficulties they 
experience and what the differences are between novices and experts with 
regard to solving legal cases. We want to find out if the observations by 
Crombag and his colleagues that novices work unsystematically while 
solving a legal case can be confirmed. Our hypothesis is that novices are 
apparent unsystematic legal case solvers. That is, it only looks as if they are 
working in an unsystematic way, however, on closer inspection they in fact 
use a system. The legal case solving model (see Fig. 2.11) presented in the 
previous paragraph is used as the interpretation model to see if novices use 
this model and if not if they are using any other system. We also want to find 
out what difficulties are experienced and what may account as causes. Our 
hypothesis is that difficulties in legal case solving are first of all caused by 
insufficient insight in, or mastery of, subject matter. We are also interested in 
the role of the method in legal case solving. Is a method the driving force 
behind legal case solving or does a method emerge from legal case solving? 
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We first introduce the experimental design, and then we describe the 
approach for analyzing the protocols. This is followed by the presentation 
and discussion of the research findings. 

2.4.1 Experimental Design 

We wanted to find out how novices and experts solve legal cases. We 
therefore asked our subjects to solve two legal cases while thinking aloud. 
We start with a short introduction on the method employed followed by a 
description of the materials and the subjects involved. 

2.4.1.1 The think aloud method 

The method employed to explore novice and expert legal case solving 
behavior is to collect verbal data by asking novices and experts to work on a 
legal case and instruct them to 'think aloud', while everything they say is 
recorded. These recordings (protocols) are then transcribed and analyzed. 
This method is referred to as the think aloud method. This use of verbal data 
collected by introspection already has a successful history in the area of 
problem solving (see, for instance, Selz, 1922; de Groot, 1922; Newell & 
Simon, 1972; Elshout, 1976; Elshout-Mohr, 1976; Mettes & Pilot, 1980; 
Snoek, 1989). 
There are two vital issues in gathering and analyzing verbal reports. The first 
issue relates to the (a priori) validity of self report data. The second issue 
relates to the need of an interpretation theory for analyzing the data. That 
introspection is not without problems is related to the fact that not all 
cognitive processes can be reported verbally, because, for instance, they occur 
very rapidly or because they are difficult to verbalize. This will lead to 'gaps' 
in the verbal reports. Therefore it has been suggested that the problems that 
may arise with introspection should on forehand be made explicit in the form 
of a model or "theory" about these phenomena (see, for example, Elshout, 
1976; Ericsson & Simon, 1980; Breuker, 1981; Ericsson & Simon, 1984). 
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The model of Ericsson & Simon intends to explain and predict under what 
conditions verbal report influence task performance, under what conditions 
verbal report is more or less complete and under what conditions verbal 
report is in accordance with other data collected from the same task 
performance (valid). 

Our purpose in presenting a specific processing model is to aid us in 
interpreting verbal data obtained from subjects and the relation of their 
verbal to other behavior. Since the data (including the verbal data) are 
gathered to test theories about the human information processing system, 
we are engaged in something of a bootstrap operation. We need a model to 
interpret data that are to be used to test the model (Ericsson & Simon, 1980, 
p. 222, 223). 

Breuker adopts this view, however he claims that the model of self report: 

[...] should be conceived as part of the model that is used to interpret 
(analyse) the protocols (Breuker, 1981, p. 116). 

We in turn will adopt Breuker's approach. The verbal data (protocols) 
gathered should be described or explained on the basis of a theory or 
interpretation model. In order to analyze the protocols it is necessary to have 
already some ideas what to look for in the protocols, as protocols do not 
speak for themselves. 
Therefore the first step is to construct and formulate a theory to describe the 
categories and operations which may be relevant in performing the task. This 
theory is called an interpretation theory, because it is used to interpret 
statements in the protocols. 
Then a model of self report can be described within the framework of the 
inteipretation theory as suggested by Breuker (1981). Not all internal events 
can be verbalized all of the time, due to the fact that not all inner events can be 
observed by the performer and that although an event may be observed by the 
performer it may be hard to describe. Using verbal data in legal case solving 
is comparable with use of verbal data in other problem solving tasks (e.g. 
chess). These tasks are characterized by the fact that the categories and rules 
are a closed but not automated world. These reasoning tasks show relatively 
slow thinking and the processes are rather easy traceable. 
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However, subjects have the impression that their minds are working at high 
speed. 
The third step consists of the translation of the protocols in terms of the 
interpretation theory i.e. assigning formulas from the interpretation theory to 
the statements (coding). In analyzing protocols many things can go wrong. It 
may be that the interpretation categories are inadequate which will lead to a 
too superficial description of the cognitive processing, or the analysis may be 
too detailed. Protocols also contain statements that are not direct reflections 
of the task at hand. Irrelevant statements may not cause problems, however, 
incomplete statements will, because there may be statements that are multi 
interpretable by providing insufficient context, or the experimenter may have 
been to anxious not to interfere with the self report to ask for clarifications. 
There may also be real gaps in the protocols, because the report goes slower 
than the actual processing. Gaps may be caused by forgetting (time between 
processing and report) or caused by intermediate processes that are not 
reportable, therefore protocols may have a too rational appearance. 
We gathered our protocols by instructing the legal case solver to solve two 
legal cases while expressing everything they were thinking. These verbal 
protocols are used as the raw data gathered about the problem solving 
process. However, to be able to see the implications for theories on legal case 
solving these protocols need substantial interpretation and analysis. 
To summarize the activities we had to carry out in the experiment: 

• gather data 
• select materials 
• select subjects 
• analyze data 
• construct or formulate an interpretation theory 
• describe model of self report 
• code protocols (translate protocols in terms of interpretation theory) 

To be able to gather the data we had to select the materials, being the legal 
cases to be solved by the subjects, and the subjects to solve these cases. 
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2.4.1.2 Materials 

Two legal cases were presented to the subjects. Both cases are appropriate 
for the subjects to solve not being to easy or to difficult. Both cases are also 
good representatives of problems in law. The first case presented was an 
administrative law case (see Fig. 2.12). This was followed by the presentation 
of a civil law case (see Fig. 2.13). 
The administrative law case is an example of a legal case used in educational 
practice'\ The legal case is taken from the administrative law course 
materials used by the Faculty of Law of the University of Amsterdam. 
According to the teachers the case is a typical example of an administrative 
law case of average difficulty. 

Mayor and Aldermen of Maastricht decide by a written ruling dated 30 July 
1981, to grant permission to the Bowl Corporation in Maastricht, under 
clause 56 of the Housing Act, to use the house at Looiersgracht number 12 
as an office. This under the condition that the corporation makes the office 
at Looiersgracht number 8 which is in ownership of the Bowl Corporation 
suitable for residence (for one and two person households). The Provincial 
Corporation for Mental Health in Limburg keeping office at Looiersgracht 
number 8 is very much opposed to the decision of Mayor and Aldermen. 

What actions can the Provincial Corporation for Mental Health in Limburg 
take and at which moment? 

Figure 2.12: The administrative law case. 

The civil law case was taken from the research by Crombag and his 
colleagues. They used this case in their quest for a method. 

15 At the time of the experiment there was no General Administrative Law Act (GALA) 
yet. The GALA became effective on 01-04-1994. The subjects had to apply the 
Administrative Justice Governmental Decisions Act. In Dutch: Wet Administrative 
rechtspraak overheidsbeschikkingen (Wet Arob). 
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The case presents a typical civil law problem and is characterized as an easy 
case "\ 

Rosa lends a valuable book to Kees. Because of a misunderstanding Kees 
assumes that Rosa gave him the book as a present. Some time later Kees 
gives the book to Jet as her birthday present. When Rosa visits Jet she 
discovers her book. Rosa asks Jet to give her back the book. However, Jet 
refuses because, as she tells Rosa, she got the book from a reliable friend 
who would never give away a book that did not belong to him. Rosa now 
wants to re-claim her book. 

Is this possible? If so why and how? If not why not? 

Figure 2.13: The civil law case. 

2.4.1.3 Subjects 

The subjects in the experiment were 26 law students (novices) and 4 legal 
practitioners (experts). The students all studied law at the Faculty of Law of 
the University of Amsterdam. The students were asked to volunteer in the 
experiment. The single requirement was that they already finished the course 
on administrative law. The legal practitioners all worked in the field of 
administrative law. 

2.4.2 Running the Experiment 

The experiment in which law students were asked to solve two legal cases 
while thinking aloud was carried out in two periods. The first period ran from 
19 December 1990 - 11 February 1991, the second period from 22 October 
1991-1 November 1991. 
The four legal practitioner protocols were gathered on 28 March 1991, 23 
April 1991, 3 February 1993 and 3 May 1993 respectively. 

"' The subject is the third party in good faith. Span (1992) uses this domain in his legal 
coaching system, see for details Chapter 5. At the time of the experiment the applicable 
books of the Civil Code were not yet renewed. The new books 3 and 5 of the Civil Code 
became effective on 01-01-1992. However, one of the experts solved the civil law case on 
the basis of the new Civil Code. 
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2.4.2.1 Setting 

Each student was invited to the Faculty of Law on a specific date and time to 
participate in the experiment. The room used was the instruction room of the 
department of Computer Science and Law. This room was located on a quiet 
spot in the faculty. The legal practitioners could either come to the Faculty of 
Law, or the experimenter would come to them, dependent on their preference. 
Two legal practitioners choose to come to the faculty, the other two were 
visited by the experimenter. After welcoming the subject the experimenter 
provided a short explanation about the purpose of the research, the course of 
the experiment and what was expected from the subject. 
It was also explained to the subject that the data were to be handled strictly 
confidential. The subject was provided paper and pencil in case she wanted to 
make notes. 

2.4.2.2 Instructions 

Both the novices and the experts were asked to bring their law books'7. After 
the introduction the experimenter presented the first legal case and asked the 
subject to solve this case and to say out loud everything that comes into mind 
(see Fig. 2.14). 

You are going to solve two legal cases. This is the first case. You may use 
pen and paper, and you may use your law books. When you have finished 
the first case, I will give you the second one. 
You can take as long as you want to. 
It is important that you say out loud everything that comes into your mind 
while you are solving the case. 

Figure 2.14: Instruction by the experimenter. 

2.4.2.3 Role of the experimenter 

The experimenter was present at each session. The role of the experimenter 
was a restrained one. 

In Dutch: wetboeken. 
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After the introduction and the instructions the only interference allowed were 
prompting a subject when she stops talking ("keep on talking"). In no way 
was the experimenter allowed to hint or correct the subject during the process 
of solving the case. 

2.4.2.4 Recording 

A tape recorder was used to record every utterance of both the subject and the 
experimenter during the session. 
The recordings started with the experimenter introducing and explaining the 
experiment and ended after the experimenter had thanked the subject for his 
or her participation. The resulting tapes were marked with the specific date 
and time. One of the tapes was damaged, leaving us with 25 recordings of 
novices. 

2.4.2.5 Transcribing 

All tapes were typed out completely and verbatim. The impasses, when no 
one was talking, were also registered using dots between brackets ( ) and 
an indication of the period of time (n seconds). To avoid interpretation during 
transcription the tapes were typed out by others than the experimenter. The 
typist was instructed how to type out the tapes. 
We present a fragment of a verbatim novice protocol in which the 
administrative law case has to be solved as an example (see Fig. 2.15), where 
E = experimenter and N = novice, the novice refers to Mayor and Aldermen 
with the abbreviation M and A. 
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N: M and A 
( 26 seconds) 
yes. a decision of M and A then 
( 5 seconds) 
so I will, I can, it was ....case take important elements out 
it is about a decision 
( 5 seconds) 
the Bowl Corporation 
permission granted 
so there is a decision 
( ) 
and a decision on the basis of article 56 of the Housing Act 
I also have to look that up also later on 
( ) 
Is it allowed that I write on this? 
E: Yes you may write on it. 
N: ( sounds of writing. 10 seconds) 
here something about a house,....an office 
( 20 seconds) 
first have a look if there are parties.. 
it is a matter of M and A who have taken a decision 
and participate1" it to the Bowl Corporation 
the decision has been taken on the basis of article 56 of the Housing Act 
( 7 seconds) 
there are other parties 
there are uh Provincial Corporation 
they are al corporations eh? 

Figure 2.15: Fragment of a verbatim novice protocol. 

The transcripts of the novice protocols were ready at the end of 1991, the 
transcripts of the expert protocols were available in the middle of 1993. The 
transcribed protocols are the raw data that need to be analyzed. However, the 
analysis of the protocols took place in a much later stage of the research 
when the legal case solving model was available. 

18 The student uses the term •participate' where actually is meant 'communicate' (in Dutch 
deelnemen - meedelen). 
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2.4.3 Analyzing the Protocols 

Analyzing the data involves the construction or formulation of an 
interpretation theory, the description of a model of self report and the coding 
of the protocols, which is a translation of the protocols in terms of the 
interpretation theory. Coding means assigning labels to protocol fragments 
following the coding scheme. The coding scheme or model therefore has to 
be constructed first. There are two types of coding models: weak models and 
strong models. When protocols are checked for the availability of specific 
predefined categories this is referred to as a weak model. When the model 
also indicates all kinds of commitments about combinations and sets of 
categories this is referred to as a strong model. We will not perform a 
quantitative, statistical, analysis of the protocols on the basis of a formal 
coding. We plan a qualitative analysis using our final model of legal case 
solving (see Fig. 2.11) as a template to explore the protocols and to compare 
each protocol with. We do this because we take two different points of view. 
We will look at the protocols from the point of view of order or sequence, 
which also refers to interdependencies and repetitions (reiterations), and we 
will look at the protocols from the point of view of content. In analyzing the 
protocols we first explore the protocols on the basis of the template, followed 
by a comparison of the protocols with our template. In the exploration we 
will look at the order, or sequence, subjects use, which involves an inspection 
of the subtasks, and the content subjects use, which involves an inspection of 
the input and output data. After the exploration we compare each protocol 
with the template also both from the point of view of order and the point of 
view of content. All with the objective to be able to either reject or confirm the 
following hypotheses: 

• Novices are apparent unsystematic legal case solvers, it only looks as if 
they are working in an unsystematic way, however, on closer inspection 
they in fact use a system. 

• Difficulties in legal case solving are first of all caused by insufficient 
mastery of, or insight in, the subject matter. 

• Methods emerge from problem solving, instead of being the driving 
force. 

We prepared the transcribed protocols for analysis by breaking up sentences 
in propositions and by rearranging the propositions. 
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The sequence was rearranged when indicated by the subjects or when it 
appeared 'logically' necessary by the interpreter. The intended sequence is 
indicated by die subjects' use of indicators or temporal relations (e.g. before, 
then, first, etc.). 
When protocols were obviously incomplete and it was possible to infer what 
was implied propositions were added. Incompleteness or gaps may relate to 
processes of which the subject thinks that the experimenter will know what 
she is doing. For example, after reading the legal case, the novice may not 
explicitly state her understanding of the situation description, because this 
would merely be a recount of the case description. Another example may be 
the 'select article' activity. It may appear later on in the protocol that the 
subject has selected the article, because she is using it. However, the activity 
appears difficult to report. 
There are also different kinds of verbalizations that are not directly related 
with solving the legal case. The subject may be talking about issues that have 
absolutely nothing to do with solving the legal case (for example "O dear I 
must not forget to apply for the criminal law exam."), verbalizations that 
refer to an evaluation of legal case solving at the meta-level ("This is a 
difficult case."), or comments on oneself ("I am a bit nervous."). 

2.4.3.1 Our template 

The template we used in the analysis of the protocols is based on the final 
model of legal case solving (see Fig. 2.16). 
This model not only depicts the subtasks in legal case solving and their 
interrelations, but also the knowledge bases and the input and output 
relations. 
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situation description 

related question 

structured situation 
description 

abstracted situation 
description 

domain knowledge 

Figure 2.16: Template. The ellipses indicate subtasks. The rectangles indicate subtask 
input and output. The arrow links indicate the direction of the flow of knowledge. 

We refined the template by specifying the situation description, the legal 
question(s), the domain knowledge, the structured situation description, the 
abstract situation description, the reasoning structure and the legal solution 
for both legal cases used in the experiment (see Appendices Al and A2). 
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We then described each individual protocol in terms of the template. In each 
protocol the subtasks and the input and output of knowledge were indicated. 
Here we show a part of a novice protocol described in terms of the template. 

subtask statement 

structure situation description 
arrange facts 

complete facts 

apply rules 
select rules 
analyze rule 

select fact 
match rule with fact 

a decision of M & A. 
on the basis of article 56 of the 
Housing Act. 
and the corporation is granted 
permission. 
to use the house as an office. 
at the same time they say that the 
corporation must make an other 
house, being an office, suitable for 
residence for one and two person 
households. 
in the office there is an other 
corporation. 
well I presume that the decision 
came to the attention of the 
corporation. 
and that they see that the decision was 
taken on 30 July 1981. 
and that they oppose immediately. 

article 1 section I Arob 
each person and each body 
invested with any public authority 
M & A 
each person and each body 
invested with any public authority 
isM & A 

In the right column we see the statements of the student in the process of 
solving the legal case while thinking aloud, in the left column we see as what 
subtask it is categorized. The type of subtasks also types the content. 
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Here the content related to the subtask 'arrange facts7 uses the situation 
description as input and the subtask results in the output structured situation 
description that in turn is the input for the next subtask. This type of 
description makes it possible to look at the protocols from the point of view 
of order, or sequence, and from the point of view of content. Not only can we 
explore if novices are systematic or unsystematic legal case solvers, we can 
also explore what knowledge is used and how. Describing the protocols in 
terms of the template not only allows us to compare each protocol with the 
template, expressing the protocols in the same vocabulary also allows us to 
compare the protocols with each other. We begin with exploring the 
protocols to present our first impressions on what we encounter in the 
protocols. This is followed by comparing the protocols with the template to 
be able to register similarities, deviations and missing elements in a more 
systematic way. 

2.4.3.2 Exploring the protocols 

In our exploration we want to find out if novices really are that unsystematic 
in their legal case solving behavior. It could be that the sequence of steps 
cannot be followed that strictly because of interdependencies and repetitions 
that make that a novice explores a route and when this seems to lead to a dead 
end, or requires the exploration of an other route, takes another route. This 
type of behavior may lead to apparent unsystematic behavior that on closer 
inspection is not that unsystematic at all. It is also possible that novices work 
in different ways. Legal case solving is the construction of a legal solution 
for a situation description by applying legal rules. The situation description is 
a short story that is the starting point for the construction of the legal 
solution. There are, however, different ways to construct the legal solution. 
For example, to translate the facts in the situation description into legal terms 
one can start with selecting the most important fact, or you may select all 
facts that may seem important and reconstruct the case. The following 
explorations were carried out: 

novice administrative law case from point of view of order 
from point of view of content 

novice civil law case from point of view of order 
from point of view of content 
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expert administrative law case from point of view of order 
from point of view of content 

expert civil law case from point of view of order 
from point of view of content 

Novice administrative law case When exploring the protocols from the 
point of view of sequence it is striking that all novices do work in a 
systematic way, and, what is more, they all follow more or less the same 
system, being the system as depicted in our legal case solving model used in 
the template. Anecdotal evidence comes from the fact that in exploring the 
protocols we often had the idea that we had already seen this protocol before. 
That is, most of the protocols looked alike. What was also striking was that 
all novices, but one, constructed an incomplete legal solution, where even the 
novices who do not reach a correct solution follow the same systematic way 
of solving the legal case. 
We also found that although novices do structure the situation description, 
they mainly do it in their heads. Novices sometimes make notes, however, not 
one of the novices makes complete notes. The protocols show that facts 
disappear from sight mainly because it is impossible for the novices to 
memorize all the details they gather when structuring the situation 
description. In structuring the situation description the novices do indicate 
certain facts as highly important. However, because they do not make notes, 
they forget it in the course of solving the case. 
There is, for example, a novice who when structuring the situation description 
indicates immediately the importance of article 56 of the Housing Act. 
However, as the novice explicitly states, she does not feel like looking it up 
immediately. Later on this novice has forgotten all about this article, which in 
fact is the key to the correct legal solution. 
The protocols also show that novices do not keep a complete overview of 
their legal solution, also mainly because they do not write down their 
intermediate results. Because they have difficulties memorizing these 
intermediate results the legal solutions are incomplete. 

"Did I already indicate why they can make an objection at all? I 
do not remember." 

There is one novice who explicitly and exhaustingly notes her intermediate 
results. This novice also constructs the most complete legal solution. 
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Although it appears that novices do not work in an unsystematic way, they 
are incomplete in their approach, which results in an incomplete legal 
solution. The novices are incomplete in their understanding of the situation 
description, in their use of the legal knowledge and in their legal solution. 

As similar as the sequence of steps, as diverse is the content that is selected 
and used by the novices. What they do share is the incompleteness of 
elements they select from the situation description. They all miss elements in 
the structured situation description, in the abstracted situation description, in 
the reasoning structure and in the legal solution. 
When exploring the protocols from the point of view of content it is striking 
that novices show insufficient insight in the domain. However, they know that 
their knowledge is insufficient, that is, they often complain that they are not 
capable of solving the legal case because of their lack of knowledge or their 
inability to find what they are looking for. 

"I do not have enough knowledge available. So I now have to 
delve through the entire act as mad, but eh...." 

"..there are all sorts of exceptions in the articles 5 and 6 [....] 
well I do not know these articles so I think I have to go through 
these articles.." 

"I know there should be an article about the specific period 
within which you have to make an objection, however, I cannot 
seem to find it, so that leaves me with an unanswered question." 

"I know that there is an article about the addressee who can 
lodge an appeal against an order of M and A and only when the 
period of appeal is expired a third party can appeal against the 
decision... I cannot find it fast enough. I do not exactly,... I have 
to confess...I do not know in what way ...there are certain issues 
that float up to the surface..., and then, and then, I know more or 
less what direction we have to take, however, I do not know 
exactly what explanation to give..." 

"I am not that familiar with this subject matter, it is already hard 
for me to know where to start." 
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"I am looking for an article that tells me how the tenant can 
object." 

"I find it a bit difficult, I do not know where to go and look for 
it, so.." 

"I first have to admit that I do not have been instructed in 
administrative law in the sense that I would know what..." 

"Well, no, I do not know what to do, I do not know where to 
look for it." 

"What strikes me is how difficult it is to turn out the 
knowledge." 

"..what is extremely disappointing is the ready knowledge that 
you have and also ..uh.. working with different law books and so 
on that in fact should make no difference." 

The incompleteness of the legal solution is not only due to the fact that 
novices do not make notes, it is also due to the complexity of the domain 
knowledge and the fact that intermediate results have to be inferred from it. 
The problems with understanding the situation description, the inability to 
assess their legal solution as complete and the inability of using the legal 
knowledge can all be traced back to their lack of and insufficient insight in 
the legal knowledge. 
Although novices work in a systematic way they do overlook facts in the 
situation description and in the legal rules, because they do not know that 
these facts or articles are important. 
Exploring the protocols we see that novices spent much time trying to 
understand the situation description and much time finding their way in the 
legal rules and trying to find the applicable article that serves as the key to the 
solution. The fact that they cannot find the right entrance can be traced back 
to the abstraction step. The novices do spent much time structuring the 
situation description, trying to understand the situation description, however, 
many of them do not spent much time explicitly abstracting the situation 
description. They do not explicitly translate the facts into legal terms, so they 
miss so to speak an entrance into the legal rules. 
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This also explains their inability to find the applicable legal rules. The 
novices are not capable of finding the right applicable rules, that is the right 
content, because the abstraction step is carried out too shallow and 
incomplete. This may be due to the fact that they lack the domain knowledge. 
Based on an incorrect or missing abstraction step the selection of the 
applicable legal rules almost inevitably goes wrong as well, leading to an 
incorrect legal solution. Although many students do carry out the abstract 
situation description subtask, the content of the output indicates 
incompleteness that also causes problems later on in selecting the applicable 
legal rules. 
When the knowledge is lacking the mere searching for possible applicable 
legal rules does not result in a correct solution either, because the novice 
lacks the knowledge to assess what is correct or not. 

Novice civil law case Although only ten novices solved the civil law case 
exploring the protocols from the point of view of sequence shows the same 
type of behavior as with the administrative law case. The novices work in a 
systematic way, they all follow the same system, being the system as depicted 
in our legal case solving model used in the template. All novices constructed 
an incomplete legal solution. 
When exploring the protocols from the point of view of content it is striking 
that the novices do not know what legal rules apply, they sometimes do not 
even try to find an applicable legal rule. 

"There are no articles that come to my mind or whatever, so..." 

"..well that is a long time ago..." 

"Oh this is terrible, terrible, a terrible case. To start, this is 
already .. I have done my exams two years ago, that is so long 
ago." 

"Eh well I do not know, I do not know it by heart." 

"No, well it is possible to try and find it, however, we then 
probably still be here the day after tomorrow, because I do not 
know where.." 
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"Oh dear, I do not know anything about this anymore, I 
completely forgot everything about it, that has been years ago, 
this is going to be fun." 

"I cannot find what I am looking for, there should be an article 
about obtaining something for nothing.... I dimly recollect that, 
however, the article that I am looking for, where I can find it, I do 
not know..." 

The protocols show that most of the time is spent reconstructing the situation 
description to understand the situation and trying to find the applicable legal 
rules. To summarize: 

novices seem to work in a systematic way 
novices spent much time understanding the situation description 
novices overlook major elements in the situation description 
novices spent little time abstracting the situation description 
novices spent much time applying the legal rules 
novices have difficulties finding their way in the legal rules 
novices overlook elements in the legal rules 
novices do not construct a correct solution 
novices do not construct a complete solution 
novices have difficulties assessing the completeness of the legal solution 
novices forget their prior intermediate results 
novices loose track 
novices are interrupted in their solving process by new ideas 
novices sometimes make, incomplete, notes 

Expert administrative law case Even though there are only four experts, 
the difference between the experts and the novices on the administrative law 
case is already striking. When we explore the experts' protocols we see that 
the experts spent hardly any time structuring the situation description. The 
experts recognize the situation description as a particular type of problem. 

70 



Chapter 2 Legal Case Solving 

However, even so, they spent much more time abstracting the situation 
description than the novices did. The experts also do not spend much time 
looking for the legal rules. They apply the legal rules by heart where only in 
the end they sometimes check the specific wording of an article. This results 
in a correct legal solution, that is to say, their conclusion is correct, but the 
argument structure is somewhat incomplete. This incompleteness is due to 
the fact that many intermediate results remain implicit, although it can be 
reconstructed that these intermediate conclusions have been drawn given the 
conclusion. To summarize: 

• experts seem to work in a systematic way 
• experts recognize the situation description as a specific type of problem 
• experts do not spent much time structuring the situation description 
• experts spent most of their time abstracting the situation description 
• experts do not spent much time applying legal rules 
• experts apply the legal rules by heart 
• experts do produce the correct conclusion 
• experts do not construct a complete argument structure 
• experts do not make notes 

Experts civil law case Even though now only three of the four experts 
solved the civil law case the differences with the administrative law case are 
striking. When we explore the experts' protocols we see that the experts now 
spent most of their time structuring the situation description and selecting 
and analyzing the legal rules. Two of the experts do not know what legal 
rules to select and one expert selects incorrect legal rules. This results in two 
correct conclusions, but incomplete argument structures. The experts 
experienced difficulties solving the civil law case. They used expressions as: 

"Well that is a long time ago". 

"I do not have that knowledge available right now". 

"In fact I do not know where to look and what to look for." 
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"Well I just do not know anymore, I completely forgot all about 
it, for me it has been seven years or more already...." 

"I do not know, I lost my touch." 

In solving the civil law case the experts in fact performed more in the way the 
novices solved the legal cases. 
To be able to confirm our impressions from our exploration we compared 
each protocol with our template. For each protocol we registered the subtasks 
and the input and output data in the template to be able to detect deviations 
and missing elements with regard to sequence and content. 

2.4.3.3 Comparing the protocols 

The comparison of the protocols with the template made it possible to 
register similarities, deviations and missing elements. The following 
comparisons were carried out: 

from point of view of order 
novice administrative law case 
novice civil law case 
expert administrative law case 
expert civil law case 

from point of view of content 
novice administrative law case 
novice civil law case 
expert administrative law case 
expert civil law case 

In the comparison from the point of view of order we took the part of the 
template that depicts the sequence, compared each individual protocol with 
the elements in the sequence and registered not only the presence of the 
elements, but also the order in which they are carried out and the repetitions 
and iterations. We used numbers to indicate the presence and order of a 
subtask. So, for instance, when a novice started with structuring the situation 
description we placed a 1 in the ellipse depicting the subtask, however, when 
a novice started with apply legal rules, we placed a 1 in the ellipse depicting 
this subtask. 
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In comparing the protocols from the point of view of content we took the 
input - output parts of the template. We used the standard structured situation 
description, the standard abstracted situation description, the standard 
reasoning structure and the standard legal solution (see Appendices A.l and 
A.2). We compared each individual protocol with the elements in the 
descriptions and registered not only the presence of the elements, but also the 
order in which they are mentioned. We numbered the elements in the 
standard descriptions, made a table with a row for each novice and expert and 
a column for each element in the specific description. So, for instance, when 
novice number 1 is engaged in structuring the situation description we placed 
a 1 in row 1 for the first element she mentions in the column related to this 
element. This resulted in tables for the structured situation description, 
abstracted situation description and the reasoning structure. As stated before, 
we see the legal solution as consisting of an argument structure and a 
conclusion. The argument structure is the reasoning structure being the 
outcome of the apply legal rules subtask, where the conclusion is the answer 
to the question related to the situation description that has to be solved. 
Because there already is a table for the reasoning structure, we did not make 
yet another table for the legal solution. However, we did make an inventory of 
the conclusions indicating the completeness and the correctness of the legal 
solution. 
A legal solution is complete when there is a complete argument structure and 
a conclusion, an argument structure is complete when there is a complete 
reasoning structure, being the outcome of the apply legal rules subtask. A 
legal solution is correct when the argument structure, being the reasoning 
structure, and the conclusion are in accordance with the standard reasoning 
structure and conclusion. 

Novice administrative law case Comparing the novice protocols with the 
template on the administrative law case from the point of view of order, or 
sequence, results in the following picture (see Fig. 2.17). 
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Figure 2.17: Novice sequence administrative law case. Numbers indicate order. 

Novices solve the administrative law case by carrying out the subtasks in the 
order as depicted in the template. The 'structure situation description' 
subtask is subdivided in 'gather facts', 'proof facts', 'arrange facts' and 
'complete facts'. All novices start with structuring the situation description, 
in this case it involves merely arranging the facts, where five novices also 
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complete facts, that is, they make the implicit inferences in the situation 
description explicit. The majority, being 22 novices, continues with 
abstracting the situation description, where only 3 novices skip this subtask. 
There is one novice who only structures the situation description and one 
novice who only structures and abstracts the situation description, so this 
leaves us with 23 novices who apply legal rules. 
For three of them this is the second subtask because they skipped the 
abstraction step, for the other 20 novices this is the third step, being exactly 
the order as indicated in the template. 
The 'apply legal rules' subtask is subdivided in 'select applicable legal rule', 
'analyze legal rule', 'select fact' and 'match legal rule with fact'. 
The novices carry out these activities in this order, where they repeat this 
quartet for each applicable legal rule selected, although sometimes when a 
legal rule has been analyzed and assessed as not relevant they do not select a 
fact or match this legal rule to the fact, mainly because this is not relevant. 

abstract 

apply 

abstract 

apply 

repetition structure 1 
6 novices 

repetition structure 2 
17 novices 

Figure 2.18: Novice repetition administrative law case. 

Six of the novices carry out the subtasks in an iterative cycle, repeating the 
successive steps of structure situation description, abstract situation 
description and apply legal rules. The majority, being 17 students, however, 
walks through the successive subtasks only once in the order structure 
situation description, abstract situation description and apply legal rules. 
There is one novice who only structures and one novice who only structures 
and abstracts. 
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Figure 2.19: Novice sequence civil law case. 

Novice civil law case Comparing the novice protocols with the template on 
the civil law case from the point of view of order or sequence results in the 
following picture (see Fig. 2.19). 
Novices solve the civil law case by carrying out the same subtasks in the 
same order as depicted in the template. All subjects start with structuring the 
situation description and carry on with abstracting the situation description. 
This is followed by the apply legal rules subtasks, however only seven out of 
ten carry out this subtask. Three novices end their legal case solving with the 
abstraction step. 
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structure structure 
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repetition structure 1 repetition structure 2 
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Figure 2.20: Novice repetition civil law case. 

These three novices carry out the structure situation description and abstract 
situation description in iteration, where the other seven novices carry out the 
structure, abstract and apply subtask in iteration. 

Expert administrative law case Comparing the expert protocols with the 
template on the administrative law case from the point of view of order, or 
sequence, results in the following picture (see Fig. 2.21). 
Experts solve the administrative law case by carrying out the subtasks 
structure situation description, abstract situation description and apply legal 
rules. However, the experts do spent little time with structuring the situation 
description. Most of their time is spent abstracting the situation description. 
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Figure 2.21: Expert sequence administrative law case. 

78 



Chapter 2 Legal Case Solving 

Two of the experts structure and abstract in iteration before applying the legal 
rules, where the other two carry out the abstract and apply legal rules in 
iteration. 

structure structure 

T 

abstract abstract 

apply 

repetition structure 1 repetition structure 2 
2 experts 2 experts 

Figure 2.22: Expert repetition administrative law case. 

Expert civil law case Comparing the expert protocols with the template on 
the civil law case from the point of view of order or sequence results in the 
following picture (see Fig. 2.23). 
Experts solve the civil law case by carrying out the subtasks structure 
situation description, abstract situation description and apply legal rules. 
However, the experts spent most of their time structuring the situation 
description. 
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structure case 
I 1 1 

structured case 
model 

abstract case 
2 2 2 

abstracted case 
model 

apply legal 
rules 3 3 

reasoning structure 

solve conflicts 

legal solution: 
argument structure 
conclusion 

domain knowledge 

Figure 2.23: Expert sequence civil law case. 
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abstract abstract 

apply apply 

repetition structure 1 
1 expert 

repetition structure 2 
2 experts 

Figure 2.24: Expert repetition civil law case. 

All three experts structure and abstract in iteration, before applying the legal 
rules, although one of them does not apply any legal rules. 

Novice administrative law case Comparing the novice protocols with the 
template on the administrative law case from the point of view of content 
resulted in tables depicting the presence of elements and the order in which 
they were mentioned by the novices. There is a table for the structured 
situation description; a table for the abstracted situation description, and a 
table for the reasoning structure. Rows depict the individual novice's 
elements, where columns depict the number and order of elements. So, for 
instance, in the structured situation description of novice number 1 the first 
element this novice selected in comparison with the standard structured 
situation description, is element 1, the second element she selected is element 
6, the third element is element 3 and so on19. 

19 The numbers refer to the number of the novice in the experiment. The data of novice 
number 2 could not be incorporated in the analysis because the tape was damaged. 
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elm 1 2 3 4 5 6 7 8 9 10 
nov 
1 
3 
4 
5 
6 
7 

S 

9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
22 
2 3 
24 
2 5 

2 6 

1 
2 
1 
1 
1 
-

1 
2 
1 
1 
1 
2 
2 
-
-
1 
1 
2 
2 
1 
2 
1 
-
1 

-
-
3 
-
4 
-

_ 

-
-
-
5 
-
-
-
-
-
-
3 
3 
4 
4 
-
-
4 

3 
-
-
2 
3 
1 

_ 

-
3 
-
4 
-
4 
-
-
-
4 
-
1 
3 
3 
-
-
3 

4 
-
5 
-
5 
-

_ 

3 
4 
-
-
3 
3 
-
1 
3 
5 
4 
6 
5 
5 
2 
-
6 

5 
-
6 
-
6 
-

_ 

4 
5 
-
6 
4 
7 
-
3 
4 
-
5 
8 
6 
7 
-
-
7 

2 
-
4 
-
8 

1 

1 

2 
1 
2 
2 
2 
-
1 
1 
5 
2 
2 
-
5 
2 
1 
3 
1 
5 

-
-
-
-
-
-

_ 

-
-
-
-
5 
-
-
-
-
3 
-
4 
-
-
-
-
-

7 
-
2 
4 
2 

-

_ 

-
-
-
3 
1 
-
-
2 
-
-
-
-
-
-
-
-
2 

-
1 
-
3 
7 
2 

_ 

-
-
-
-
-
5 
-
-
5 
-
1 
-
-
-
-
-
-

6 
-
7 
-
9 
3 

_ 

5 
6 
-
-
-
6 
-
4 
-
-
6 
7 
7 
6 
4 
-
-

Table 2.1: Novice structured situation description administrative law case. Where nov = 
novice, elm = element. 

Table 2.1 presents the elements that novices select from the situation 
description and that appear in the structured situation description after 
structuring the situation description. It shows that: 
(1) all novices select elements 
(2) all novices leave out some elements in comparison with the standard 
(3) there is a relatively large variety in the order of elements selected 
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elm 
n o v 

1 
3 
4 
5 
6 
1 
8 
9 
10 
1 1 
1 2 
13 
14 
1 5 
16 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 

_ 

-
-
-
-
-
-
-
-
1 
1 
-
2 
-
4 
1 
-
-
-
-
-
-
-
-

_ 

-
1 
1 
-
-
2 

-
1 
-
2 
1 
-
-
3 
2 
-
-
-
-

1 
1 
-
-

_ 

1 
-
2 
1 
1 
1 
1 
-
2 
3 
-
-
1 
2 
4 
1 
1 
1 
1 
2 
2 
1 
1 

_ 

-
2 
3 
-
-
-
-
-
-
-
-
1 
-
1 
3 
-
-
-
-
-
-
-
-

Table 2.2: Novice abstracted situation description administrative law case. Where nov = 
novice, elm = element. 

Table 2.2 shows the elements presented by the novices in the abstracted 
situation description. It shows that: (1) not all novices abstract elements (2) 
the novices who do abstract elements all except two leave out elements in 
comparison with the standard (3) there is variety in the order of elements 
selected. The key element, element number 3, has been selected by a majority 
of the novices (19 novices). 
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Table 2.3 shows the elements presented by the novices in the reasoning 
structure. It shows that: (1) all novices, except one (novice number 26), apply 
legal rules (2) novices leave out elements in comparison with the standard (3) 
there is variety in the order of elements 
Article 56 of the Housing Act is the key article in the construction of the legal 
solution. Although this article is specifically mentioned in the situation 
description there are still 10 novices who do not use the article. Article 56 
section 3 of the Housing Act states that the applicant may appeal. Five 
novices make an essential mistake by stating that the Provincial Corporation 
for Mental Health in Limburg is the applicant. There is one novice who does 
not apply any rule, that is she does not select any rule or fact and she does 
not match any rule to any fact. Then there are two novices who start with 
selecting legal rules from the area of civil law, more specifically the Rent 
Act20. Both novices explicitly state that they know much about this area of 
law, because they recently took an exam on the subject of rent. A correct legal 
solution consists of a correct and complete argument structure and a correct 
and complete conclusion. 

correct 

incorrect 

complete 

incomplete 

argument structure 
6. 8. 10. 11. 12. 16 
17. 18. 19, 22, 25 
1, 3, 4, 5, 7, 9. 12. 13. 
15, 20. 21, 23, 24, 26 
10, 11, 16. 17 

1, 3, 4, 5. 6. 7. 8, 9, 12, 
13, 14, 15, 18, 19. 20. 
21, 22. 23, 24. 25, 26 

conclusion 
1. 6, 8. 10. 11. 14 
16, 17. 18. 19, 21 
3, 4, 5. 7. 9, 12. 13 
15, 20, 22, 23, 24. 25. 26 
1. 4, 6. 7. 8. 9, 10, 11, 
12. 14. 16. 17, 18. 19. 
20. 21, 22. 23. 24, 25, 26 
3, 5, 13. 15 

Table 2.4: Novice legal solution administrative law case. 

Table 2.4 shows that with this definition of solution only four novices 
succeed in presenting such a correct and complete legal solution (novices 10, 
11, 16 and 17). 

:" In Dutch: de Huurwet. 
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The overview shows that there are many incorrect conclusions, incorrect 
argument structures and incomplete argument structures. A complete 
conclusion may be either correct or incorrect, however, the incomplete 
conclusions are all incorrect. All complete argument structures are also 
correct argument structures. However, there are also incomplete but correct 
argument structures. We have registered four novices as presenting complete 
argument structures (novices 10, 11, 16, 17). If we take the reasoning 
structure as the model for completeness, not one of the novices has a 
complete argument structure. However, these four novices showed the most 
complete reasoning structure (see also Table 2.3). Although novices may 
present a correct conclusion, the overview shows that the conclusion can be 
made based on an incomplete and even on an incorrect argument structure. 
There is also one novice (novice 22) who presents a wrong conclusion on the 
basis of a correct argument structure. The most complete and correct legal 
solution is found with novices 11 and 16. These legal solutions are based on 
a reasoning structures that are also rather complete as compared with the 
model. 

Novice civil law case Comparing the novice protocols with the template on 
the civil law case from the point of view of content2'. 

elm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
nov 
1 1 2 3 4 5 6 - 7 - - - - - - -
3 . - - - - - - _ . . _ _ _ . . 
4 1 2 - 3 4 - 5 6 - 7 8 9 
5 L 2 - - - - - - - - - - - - -
6 1 2 - 3 4 5 - 6 7 8 - 9 10 II 12 
12 1 2 - - - - - - - - - - 3 - -
13 . . . . i 2 3 4 - - -
14 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
15 1 2 3 4 5 6 7 8 - - - - - - 9 
16 . . . . . . . . . . . . . 

Table 2.5: Novice structured situation description civil law case. 

:i There were 10 novices that solved the civil law case. Novices number 1,3, 4, 5. 6. 1 2, 
13. 14, 15 and 16. 
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Table 2.5 shows the elements that novices select from the situation 
description and that appear in the structured situation description after 
structuring the situation description. 
It shows that: 
(1)9 out of 10 novices select elements 
(2) 9 out of 10 novices leave out elements in comparison with the standard 
(3) there is a relatively large similarity in the order of elements selected 

elm 1 2 3 
n o v 
1 
3 
4 
5 
6 
12 
13 
14 

3 
-
2 
1 
-
2 
-
-

1 
-

I 
-

2 
1 
-
-

2 
1 
-
-

1 
-

1 
1 

15 
1 6 

Table 2.6: Novice abstracted situation description civil law case. 

Table 2.6 depicts the elements presented by the novices in the abstracted 
situation description. 
It shows that: 
(1) all novices abstract elements 
(2) 8 novices leave out elements in comparison with the standard 
(3) there is some variety in the order of elements selected 
The key element, element number 3, has been selected by the majority of the 
novices (7 novices). 
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elm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
nov 
1 
3 
4 
5 1 2 
6 
12 
13 1 
14 
15 1 
16 3 1 2 

Table 2.7: Novice reasoning structure civil law case. 

Table 2.7 shows the elements presented by the novices in the reasoning 
structure. It is striking that there are almost no elements present. The majority 
of the novices did not apply any legal rules, that is they did not select any 
legal rule or analyze it to be able to select facts that match the legal rule. What 
is also striking is that the majority does not apply legal rules. They do not 
select any rule. There are three novices who refer to the possibility that article 
1401 of the Civil Code may be the applicable article, however, they do not 
select the article22. 
A correct legal solution consists of a correct and complete argument structure 
and a correct and complete conclusion. 

correct 
incorrect 

complete 
incomplete 

argument structure 

1. 3. 4, 5. 6. 12. 13. 14. 
15, 16 

1, 3. 4, 5. 6. 12, 13, 14. 
15. 16 

conclusion 
1, 12, 15 
3. 4, 5. 6. 13. 14. 16 

1, 4, 12. 14. 16 
3. 5. 6. 13. 15 

Table 2.8: Novice lecal solution civil law case. 

22 Article 1401 is now article 162 section 2 in book 6 of the Civil Code and defines 'tort'. 
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Table 2.8 shows that with this definition of correct solution none of the 
novices presents such a solution. Although there are three novices who 
come up with the correct conclusion (novices 1, 12 and 15) these 
conclusions are all based on an incorrect and incomplete argument 
structure, where in the case of novice 15 it is also even based on an 
incomplete conclusion. 
This is to say, novice 15 does not make a definite conclusion, she only 
refers to the correct conclusion and with that her answer more or less fades 
away. 

Expert administrative law case Comparing the expert protocols with the 
template on the administrative law case from the point of view of content. 

elm I 2 3 4 5 6 7 8 9 10 
exp 
1 - . . . . i . . . . 
2 l - 3 . . . . 2 - -
3 . . . . . . . . . . 
4 - - - - . - . . . . 

Table 2.9: Expert structured situation description administrative law case. 

Table 2.9 shows the elements that experts select from the situation 
description and that appear in the structured situation description after 
structuring the situation description. It shows that: 
(1)2 experts select elements, 2 do not 
(2) the experts that do select elements leave out many elements in comparison 
with the standard 

elm 
exp 
1 
2 
3 
4 

1 
1 
1 
1 

3 
2 
2 
2 

Table 2.10: Expert abstracted situation description administrative law case. 
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Table 2.10 shows the elements presented by the experts in the abstracted 
situation description. It shows that: 
(1) all experts abstract elements 
(2) they leave out elements in comparison with the standard 
(3) there is a similarity in the order of elements selected 
The key element, element number 3, has been selected by all experts. 
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Table 2.11 shows the elements presented by the experts in the reasoning 
structure. It shows that: 
(1) all experts apply legal rules 
(2) all experts leave out many elements in comparison with the standard 
(3) there is some variety in the order of elements 

A correct legal solution consists of a correct and complete argument structure 
and a correct and complete conclusion. 

argument structure conclusion 
correct 1 ,2,3.4 1,2,3,4 
incorrect 
complete 1, 2, 3, 4 
incomplete 1, 2, 3, 4 

Table 2.12: Expert legal solution administrative law case. 

Table 2.12 shows that all experts present a correct and complete conclusion. 
However, this conclusion is based on a correct but incomplete argument 
structure (see also Table 2.11). 

Expert civil law case Comparing the expert protocols with the template on 
the civil law case from the point of view of content. 

elm 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 
exp 
1 - - - - 1 2 - 3 -
3 1 2 8 3 4 5 - 6 - 7 
4 1 2 -

Table 2.13: Expert structured situation description civil law case. 

Table 2.13 shows the elements that experts select from the situation 
description and that appear in the structured situation description after 
structuring the situation description. It shows that: 
(1) all experts select elements 
(2) all experts leave out elements in comparison with the standard 

92 



Chapter 2 Legal Case Solving 

elm 1 2 3 
exp 
1 - 1 2 
3 1 
4 1 

Table 2.14: Expert abstracted situation description civil law case. 

Table 2.14 shows the elements presented by the experts in the abstracted 
situation description, showing: 
(1) all experts abstract elements 
(2) they leave out elements in comparison with the standard 
The key element, element number 3, has been selected by all experts. 

elm 1 2 3 4 5 6 7 8 9 10 1 1 1 2 13 14 1 5 1 6 1 7 18 
exp 
1 
3 
4 

Table 2.15: Expert reasoning structure civil law case. 

Table 2.15 shows the elements presented by the experts in the reasoning 
structure. It is striking that there are no elements present. The experts did not 
apply any legal rules, that is they did not select any legal rule or analyze it to 
be able to select facts that match the legal rule. 

A correct legal solution consists of a correct and complete argument structure 
and a correct and complete conclusion. 

argument structure conclusion 
correct 3, 4 
incorrect 1, 3. 4 1 
complete 1,4 
incomplete 1. 3, 4 3 

Table 2.16: Expert legal solution civil law case. 
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Table 2.16 shows that with this definition of correct solution none of the 
experts presents such a solution. All three of them produce an incomplete 
and incorrect argument structure, where two of them state the correct 
conclusion, however, for one of them this conclusion is more or less a guess 
and not a definite conclusion, she only refers to the correct conclusion and 
with that her answer more or less fades away. The third expert produces an 
incorrect conclusion. 

On the basis of these results we will now determine whether our findings 
confirm our hypotheses or not. 

2.4.4 Results 

We gathered verbal data and analyzed the protocols using our final legal case 
solving model as the interpretation model to be able to determine how law 
students and how legal practitioners solve legal cases, what type of 
difficulties appear and what we may designate as causes for these difficulties. 
We hypothesized that: 

• Novices are seemingly unsystematic legal case solvers, it only looks as if 
they are working in an unsystematic way, however, on closer inspection 
they in fact use a system. 

• Difficulties in legal case solving are first of all caused by insufficient 
mastery of, or insight in, the subject matter. 

• Methods emerge from problem solving, instead of being the driving 
force. 

We now evaluate our hypotheses on the basis of the outcomes of the 
analysis. 

2.4.4.1 Evaluating the hypotheses 

To test our first hypothesis that novices are apparent unsystematic legal case 
solvers we explored the protocols and compared each protocol with our 
template from the point of view of order, or sequence. 
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There are basically two possible outcomes: 

• the protocol matches the order in the model 

• the protocol does not match the order in the model 

• it shows another order 

• it does not show any order at all 

If the protocols match the order in the model we may confirm our 
hypothesis. If the protocols do not match the order in the model it may be the 
case that the model predicts activities not shown by the protocols, or that the 
protocols show activities which are not predicted by the model, or that the 
protocols show activities in a different sequence than predicted by the model. 
Our findings show that the protocols match the order in the model. We may 
confirm our hypothesis. We may even accentuate our hypothesis on the basis 
of our findings: novices are systematic legal case solvers. 

To test our second hypothesis that difficulties in legal case solving are first of 
all caused by insufficient mastery of, or insight in, the subject matter we 
explored the protocols and compared each protocol with the template from 
the point of view of content. We want to find out if novices have difficulties 
in legal case solving and if so if we can attribute these difficulties to 
insufficient mastery of, or insight in, the subject matter. We therefore first 
have a look at what knowledge is used. The template we use shows three 
different knowledge input roles: the situation description, the related question 
and the domain knowledge, being the applicable legal rules. The template 
describes which elements have to be used. There are basically two possible 
outcomes: 

• the protocol matches the content in the model 

• the protocol does not match the content in the model 

Before we are able to confirm our hypothesis we have to examine if the 
outcome of either a match or deviation with our template with regard to 
content is the cause for difficulties in legal case solving. 
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We may confirm our hypothesis when the protocols do not match the model 
and the novices show an incomplete structured situation description, an 
incomplete abstracted situation description, an incomplete reasoning and an 
incomplete legal solution. Our findings show that the protocols partially 
match, or do not match, the content in the model. Novices do show 
incomplete structured situation descriptions, incomplete abstracted situation 
descriptions, incomplete reasoning structures and incomplete and incorrect 
legal solutions. 

To test our third hypothesis that methods emerge from problem solving, 
instead of being the driving force, we compared the expert protocols on the 
administrative law case with the expert protocols on the civil law case. If legal 
case solving is mainly the application of a method, a comparison of the 
protocols should show that they work in the same systematic way in both 
legal cases resulting in a correct and complete legal solution in both cases. 
However, if the primacy is with the legal knowledge the comparison should 
show that they are better able to solve the administrative law case then the 
civil law case. To be able to test this hypothesis we used two legal cases, an 
administrative law case and a civil law case. The experts are experts in the 
field of administrative law, however, they are no experts in the field of civil 
law. If the experts used an explicit legal case solving method in the first legal 
case, they will apply this legal case solving method also in the second legal 
case. On the basis of these findings the conclusion is justified that the 
experts do not use a method for solving legal cases. Because if they did use 
such a method in the first legal case, which resulted in the correct solution, 
why not use the same method in the second case? 

2.4.4.2 Difficulties experienced by students 

The protocols show that although novices do work in a systematic way, 
however, they still have difficulties solving a legal case. Novices show 
incomplete structured situation descriptions, incomplete abstracted situation 
descriptions, incomplete reasoning structures and incomplete and incorrect 
legal solutions. 

Managing the information A problem for novices with regard to solving 
legal cases is the management of the information during the problem solving 
process. 
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A student needing pen and paper in the process of solving a problem 
indicates that there is an information processing problem due to the limits of 
human memory. There is an information management problem for novices in 
situations where multiple outcomes have to be kept. It appears difficult for 
novices to remember and keep up with the various temporary solutions and 
in-between inferences. Although this is a common problem experienced by 
all novices who need to solve problems it could be stated that the use of 
regulations present novices with specific difficulties. It is difficult for novices 
to grasp the system and structure of statutes. Reasons for this are, for 
example, that some articles are exceptions to other articles in a statute, that 
articles may contain explicit references to other articles or statutes, that 
articles may contain implicit references to other articles or statutes (by the 
place of the article in the statute or by using certain concepts) and the fact that 
some articles are in conflict with other applicable articles. 

Finding your way in the legal knowledge The second problem novices 
experience is to find their way in the legal knowledge. The novice protocols 
show incomplete structured situation descriptions, incomplete or missing 
abstracted situation descriptions, incomplete reasoning structures and 
incomplete legal solutions. 
It appeared that novices do not know where to look for the domain 
knowledge and what domain knowledge to look for. The main cause of the 
incompleteness of the various knowledge components is the complexity of 
the domain knowledge, where the articles are difficult to read and difficult to 
comprehend because of the use of exceptions (e.g. 'providing that', 
'unless') and the fact that consequences have to be partially inferred. Legal 
knowledge is described by articles that do not constitute a coherent text, 
(legal) knowledge has to be inferred on the basis of the articles and as usual 
they are riddled with exceptions. 
Therefore there is no simple mapping between a case at hand and the text of 
the law, and one has to go back and forth in order to identify applicable 
articles. Novices are not able to analyze a situation description systematically, 
because students do not dispose of sufficient insight into the major 
conceptual structure and into the world of, for example, administrative law. It 
takes a long time to acquire insight in the mapping between the textual 
organization of the law and the conceptual structure that cannot be acquired 
by simple explanation. The identification of terms of the law in the situation 
description is also problematic. 
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Novices do not take sufficiently care that the interpretation of the problem 
situation is complete. They map partial situation descriptions to constraints 
without carefully checking whether the assumptions are satisfied, a kind of 
'jumping to conclusions'. Moreover, their lack of overview does not allow 
them to mentally keep track of sufficient covering of the problem situation. 

Constructing a legal solution Another problem is that novices do not see 
legal case solving as a construction process that has to result in a product 
being the legal solution. They do not see legal case solving as a construction 
process, in which a legal solution is constructed using the knowledge from 
the situation description, the related question and the domain knowledge, 
being the basic concepts and the legal rules in the domain of practice. 
Students also have difficulties assessing the completeness of the legal 
solution. 

2.4.5 To Sum Up 

With our hypotheses we disagreed with the interpretation by Crombag and 
colleagues that difficulties of students with legal case solving are caused by 
the lack of a method. However, based on our findings, we now also fight their 
observations that students are unsystematic legal case solvers. 

Our observations are that novices do not work in an unsystematic way, 
however, they are incomplete in their approach, which results in an load 
incomplete legal solution. This incompleteness can be observed in the 
understanding of the problem situation (structured situation description and 
abstracted situation description), the incompleteness of the legal solution and 
the incomplete use of the legal knowledge available to them. 
The insufficient insight in, or mastery of, the subject matter is the major cause 
for this incompleteness. 
Our suggestions for improving students' legal case solving performance are: 

• support the student in constructing the legal solution 

• support the student in her information management to relieve memory 
load 

• support the student in finding her way in the legal knowledge 
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Our suggestions for realizing the support is to have the student construct a 
legal solution where some systematic guidance is presented to prevent 
"jumping to conclusions", to support the complete analysis of the situation 
description and to support the construction of a complete and correct legal 
solution. The information management can be supported by restricting 
activities, that is by taking over some of the activities that interfere with 
correct task performance. The systematic guidance and the restriction of 
activities can be realized by externalizing the basic components that play a 
role in solving a legal case. To summarize: 

• external ization 

• systematic guidance 

• restricting activities 

The analysis of the protocols also shows the major and important role of the 
legal knowledge and the difficulties that arise from it. Therefore it is 
inevitable to have a closer look into the characteristics of the legal knowledge 
and the specific role of that knowledge in legal case solving to come up with 
suggestions for supporting the novice in finding her way in the legal 
knowledge. 

2.5 Conclusion 

Law students have to learn legal case solving by actually and successfully 
solving legal cases. There is no other way. A novice learns to solve problems 
by actually solving problems. There are two aspects related to learning 
problem solving. For one learning by doing requires a task to perform. This 
requires an analysis of what it takes to solve a legal case to be able to perform 
the task correctly. Secondly the learning process should be facilitated. The 
subject of this chapter concerned the conceptualization of the task of legal 
case solving using a theoretical framework. Our theoretical framework 
describes the various components that can be distinguished in the problem 
solving process. We used this framework to examine a variety of sources on 
legal case solving. Expressing the different views in the same vocabulary 
enabled us to compare these views. To arrive at our framework we focused 
on problem solving research in the field of cognitive psychology and artificial 
intelligence for the following reasons. 
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Cognitive psychology actually studies problem solving processes, where 
artificial intelligence strives to build problem solvers and therefore has to 
specify the components in problem solving very explicitly. The components 
distinguished in the problem solving process are problem solving method, 
domain knowledge and case, or situation, model. 
The two major steps in problem solving are basically the recognition of the 
problem situation (incomplete case model) and the solving of the problem 
using related problem solving methods (complete the case model). 
We discussed that problem solving methods can be detected by typing the 
problem, where in turn the type of problem is characterized by its solution. 
When the problem is typed the task for solving the problem can be selected 
and executed. The task in turn contains problem solving methods for its 
execution. 
What does legal case solving imply? We examined a variety of theoretical 
legal sources on legal case solving using the framework and vocabulary 
described in advance to express these views to be able to compare them and 
to indicate possible deviations and deficiencies to be able to come up with a 
conceptualization of the task to be able to perform the task correctly. 
The different sources show an agreement on the basic activities, however, 
they do not give us any insight in how we actually have to perform these 
activities. It appears that without the content the method can not be 
performed. We therefore (re)turned to AI & Law research to find out how 
the task structure is related to domain knowledge. The legal assessment 
model identifies the basic activities in solving a legal case, but also explicitly 
refers to the legal knowledge where different types of knowledge are 
distinguished based on their role in the legal case solving process. Our 
conceptualization resulted in our legal case solving model. 
We needed such a legal case solving model to be able to confirm or reject our 
hypotheses. We hypothesized that novices are apparent unsystematic legal 
case solvers, they in fact use a system, that difficulties in legal case solving 
are first of all caused by insufficient mastery of, or insight in, the subject 
matter and that a method emerges from legal case solving rather than being 
the driving force behind it. An experiment was carried out to shed some light 
upon these issues and to be able to either reject or confirm our hypotheses. 
Novices (law students) and experts (legal practitioners in the field of 
administrative law) were asked to solve legal cases while thinking aloud. The 
protocols were analyzed using our legal case solving model. 
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We performed a qualitative analysis exploring and comparing the protocols 
on the basis of this model that was used as a template. We looked at the 
protocols from the point of view of order or sequence and from the point of 
view of content. On the basis of our results we were able to state that as far as 
order or sequence is concerned novices work in a systematic way. However, 
as with regard to content they all show incompleteness of elements in the 
input and output (structured situation description, abstracted situation 
description, reasoning structure and legal solution). You must be able to 
recognize the problem situation in terms of the discipline on the basis of the 
available knowledge. All novices have problems with understanding the 
situation description. This indicates that they have insufficient mastery of, or 
insight in, the subject matter. All novices also have difficulties with applying 
the legal knowledge, mainly because they cannot find the applicable legal 
rules. This is yet another indication that they have insufficient mastery of, or 
insight in, the subject matter. 
Novices have problems with managing the information and with finding their 
way in the legal knowledge. These problems are both caused by the 
complexity of the domain knowledge. 
The way the experts solved the case in their field of expertise compared to 
how they solved a case outside their field of expertise showed that a method 
emerges from legal case solving rather than being the driving force behind it. 
Our observations conflict with the observations of Crombag and colleagues. 
We observed that novices do not work in an unsystematic way, however they 
do show incomplete and often incorrect legal solutions caused by their 
insufficient mastery of, or insight in, the subject matter. 
To improve law students legal case solving performance we suggested to 
support students in constructing a legal solution, to support students in 
managing the information and to support students in finding their way in the 
legal knowledge. 
To realize this support we suggest to have the student construct a legal 
solution for a problem situation where the management of information can be 
supported by offering some systematic guidance to keep students on track 
and by restricting the activities to be carried out by the student. Both the 
systematic guidance and the restriction of activities can be realized by 
externalizing the basic task components and task characteristics. 
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We conceptualized the task of legal case solving and we specified students' 
difficulties in order to arrange instruction to improve legal case solving 
performance. Our findings show that students do not work in an 
unsystematic way, however, they do produce incomplete and incorrect legal 
solutions due to insufficient mastery of, or insight in, the subject matter. The 
complexity of the domain knowledge causes information management 
problems and difficulties in finding your way in the knowledge. As a remedy 
we propose the externalization of the task characteristics and task 
components. Such an externalization offers systematic guidance preventing 
students to jump to conclusions, to keep them on track and to hold on to 
intermediate results. It also restricts the activities to be carried out in such a 
way that the student is able to focus on the key aspects in solving a legal 
case. We revealed that the major role in solving a legal case is reserved for 
the domain knowledge, therefore we present a closer inspection of the legal 
knowledge and more specific ways to support students in acquiring mastery 
of that knowledge in Chapter 3. 

102 



Chapter 3 

Domain of Practice: Administrative Law 

3.1 Introduction 
Legal knowledge plays a determining role in solving legal cases. In Chapter 
2 we examined problem solving to get a better understanding of the role of 
the basic components in solving a legal case. There are two components in 
problem solving that interact. These components are the domain knowledge 
and the problem solving method. Both the review of empirical and modeling 
literature and our own empirical study showed an interaction and 
interdependency between problem solving method and domain knowledge. 
Where every teacher is convinced that subject matter is more important, 
because it precedes a method, in learning to solve legal cases methods still do 
play an important role. However, Chapter 2 made clear that students 
experience difficulties with finding their way in the knowledge to apply, i.e. 
the problem is to come to grips with content rather than with method. We 
hypothesized that for students a systematic approach is the result of 
understanding and insight in the structure of the domain knowledge rather 
than that a method would facilitate the insight in problems and via this, into 
the structure of the domain knowledge itself. It appears that the role of a 
method in learning problem solving is somewhat less important than 
assumed in educational studies. Articulate task structures appear to be an 
emergent property or 'side effect' of practice in problem solving, rather than 
the drivers of effective practice. It therefore may turn out to be more natural 
and simpler to start from domain knowledge distinctions to arrive at a task 
decomposition than the other way around. To be able to solve a legal case the 
student must have knowledge of the specific domain involved and must 
acquire understanding of the structure of this knowledge that is obviously 
more important then acquiring a correct method. To improve their legal case 
solving performance students benefit from insight in the structure of the 
applicable knowledge available in the legal sources. 
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The required domain knowledge can be found in legal sources as statutes 
and precedents. This chapter is therefore concerned with examining the 
structure of legal knowledge. We have chosen a typical legal domain in 
which legal cases are solved: the domain of administrative law. This domain 
of practice is introduced in paragraph 3.2 from a legal point of view resulting 
in a description of the structure of the domain knowledge as it appears in the 
legal sources. Most effort in teaching is put in communicating this domain 
knowledge to the student. However, difficulties arise when students have to 
apply this knowledge to a specific situation. This structure may be 
theoretically adequate, however, for applying it more is involved than simply 
understanding it. We want students to use legal knowledge, therefore we 
introduce a functional description of the domain of practice in paragraph 3.3. 
These analyses result in insight in the type of difficulties that students have 
when applying legal knowledge. These problems are described in paragraph 
3.4 together with possible remedies. Our principles for designing legal cases 
are also based on the analyses of the legal knowledge and are presented in 
paragraph 3.5. 

3.2 Legal Point of View 

Here we introduce the domain of practice from a legal point of view. This 
involves an objective description of the legal rules. A basic distinction made 
in law is that between public law and private law. This distinction goes back 
to ancient times where the Roman jurist Ulpianus already distinguished 
between a part of law concerning the state and a part of law concerning 
individuals. The two parts of law, public law and private law, are in turn 
subdivided into more specific areas of law (see Fig. 3.1). 

public law 
constitutional law 
administrative law 
criminal law 

private law 
law of persons and family law 
law of property 

Figure 3.1: Areas of law. 
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Public law is subdivided into constitutional law, criminal law and the more 
recent administrative law, where private law is subdivided into law of persons 
(jus personarum) and family law, and law of property. The legal sources are 
the locations where the legal rules that regulate the different areas of law can 
be found. The legal sources that are acknowledged in the Dutch legal system 
are statute, common law, precedent and treaty. 

3.2.1 Administrative Law 

Administrative law is the area of law concerned with regulating active 
government interference. Administrative law gives the administrative 
authorities the legal tools needed to accomplish their public tasks, while at the 
same time it gives the citizen influence on and protection against the activities 
of the administrative authorities (see, for example, van Wijk, 1991; Nicolai, 
Olivier, van der Vlies, Damen & Schueler, 1997). The administrative 
authorities represent the public interest. They may unilaterally prescribe the 
legal position of a citizen, however, in doing so the authorities have to opt for 
an outcome that is the result of a balance of interests that takes the individual 
interest into account. Administrative law regulates the relation between 
administrative authorities and citizens. The legal rules that govern 
administrative law can be found in one general administrative law act and a 
couple of hundred special administrative law acts, a large variety of 
precedents and principles', and in doctrine, hand books and reference books 
(see, for instance, van Wijk, 1991; van Ballegooij, Bruil, Klein & Schilder, 
1992; Verheij, 1993; Versteden, 1993; Tak, 1994; Brenninkmeijer, 1994; ten 
Berge, van Male, Tak, Verheij, & de Waard, 1994; Weesing, Bolt, Damen, 
Olivier & van der Vlies, 1995; Schreuder-Vlasblom, 1996; Verheij & 
Lubberdink, 1996; Stroink, 1996; Nicolai et al., 1997). 

1 The general principles of good management are an important source for deriving norms 
regarding the behavior of the administrative authorities. Although some of these norms 
have been coded in the General Administrative Law Act (GALA), most of them are still 
not yet coded. An example of a norm derived from a general principle of good management 
is article 3:3 of the GALA. The norm reads: the administrative authority ought not use the 
authority to make an order for a purpose different from that for which it was conferred 
(détournement de pouvoir). This norm is derived from the principle of duty of care. 
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We describe a typical example to illustrate some of the issues involved in 
administrative law. 

3.2.2 Issues in Administrative Law 

W e introduce an individual Ina Deurloo who sees herself confronted with an 
administrative authority, i.e. Major and Aldermen of Haarlem and another 
interested party, i.e. Harry Kramer. 

Ina Deurloo, citizen of Haarlem, wants to put a 
dormer2 on her house in Haarlem. Although she is 
the owner of the house she is not allowed to build 
the dormer. This is forbidden by article 40 of the 
Housing Act'. The Housing Act is one of the many 
special administrative law acts. However, by asking 
Major and Aldermen for permission this prohibition 
can be lifted. 

Article 40 It is forbidden to build without or 
contrary to a permit of Major and Aldermen (permit 
to build). 

Ina Deurloo has to apply for a permit to build a 
dormer on her house with Major and Aldermen of 
Haarlem. From now on certain articles in the 
General Administrative Law Act (GALA) apply when 
there are no specific articles in the Housing Act 
that have preference. 
In the application for the permit Ina has to 
indicate the demanded decision together with the 
necessary available documents, for example, a floor 
plan. 
She also has to put her name, address, the date and 
her signature in the application. 

2 In Dutch: dakkapel. 
' In Dutch: Woningwet. 
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It is possible that the municipality Haarlem uses 
standard forms to apply for the permit. Based on 
article 41 of the Housing Act Major and Aldermen in 
turn should publish this application for the permit 
to build. 
Harry Kramer, neighbor of Ina Deurloo, does not 
want the dormer to be built, because, as he states, 
it will take away his view. 
The administrative authority has to take a decision 
following the application, i.e. Major and Aldermen 
of Haarlem have to decide if they will permit Ina 
Deurloo to build her dormer or not. In the decision 
making process the administration should follow 
both the norms stated in the administrative law 
regulations and the general principles of good 
management4. 
As Harry Kramer is an interested party and has 
reservations, he may present his view on the 
matter. 
The Housing Act regulates the period within which 
Major and Aldermen have to make their decision. 
Where in turn the GALA states that they should also 
base their decision on proper reasons as well as 
publish and communicate their decision within a 
certain period and in a certain way. 
There are two possible outcomes: the administration 
provides the permit or the administration rejects 
the application. 
If Major and Aldermen of Haarlem decide to give Ina 
Deurloo the permit to build, there is the 
possibility that other parties oppose this 
decision. In specific situations they may start a 
procedure against the decision of the 
administration. Harry Kramer has the possibility to 
oppose to the decision of Major and Aldermen of 
Haarlem to give Ina Deurloo the permit to build. 

4 In Dutch: algemene beginselen van behoorlijk bestuur. 
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If Major and Aldermen of Haarlem decide that Ina 
Deurloo will not get the permit to build, Ina 
Deurloo can start a procedure against this 
decision. 
If Major and Aldermen of Haarlem decide to give Ina 
Deurloo the permit under certain conditions, she 
can start a procedure against these conditions. 
This in turn may have consequences for Harry 
Kramer. 
In general a citizen can take the following course 
of action. First the citizen can make an objection. 
Objection means that the administration that took 
the decision has to reconsider the decision. This 
results in a decision on objection. The objection 
procedure is considered as a pre-procedure for 
admission to court. When the parties involved are 
not satisfied with the decision on objection they 
can go to court to ask for a decision from the 
administrative court judge on the decision on 
objection. 
In case Major and Aldermen of Haarlem decide that 
Ina Deurloo will not get the permit to build a 
dormer on her house, Ina can object to this 
decision. In turn Major and Aldermen of Haarlem 
have to reconsider their decision and once again 
take the decision. 
When this time Major and Aldermen decide to give 
Ina the permit to build, Harry Kramer may oppose 
this decision. In case Major and Aldermen decide 
again not to give Ina the permit to build, she can 
start court appeal. 

This example illustrates that although the situation is in principle a very 
simple one, i.e. Ina Deurloo applies for a permit to build, many complications 
may arise in the application process and in the actual decision making 
process. The decision in turn may also create (new) problems, where the 
presence of other parties may complicate matters even further. 
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It also indicates that on entering the administrative law world a specific 
vocabulary is used to refer to persons and activities by persons. 
Terms used are, for example, 'interested party' and 'administrative 
authority' to refer to persons, where 'decision' refers to a specific type of act 
by an administrative authority. 
The example finally introduces the complicated relation between the general 
administrative law regulation and the special administrative law regulations. 
We will now describe in more detail what legal rules govern this area of law 
and where these rules can be found. 

3.2.3 The Legal Rules 

Administrative law is the area of law that governs the relation between 
administrative authorities and citizens. The legal rules are to be found mainly 
in statutes and precedents, the primary source being the statutes (see Fig. 
3.2). We will restrict ourselves to statutes. A basic division in administrative 
law is that between the special part of administrative law and the general part 
of administrative law5. 

statutes 
special administrative law regulations 

Housing Act 
Environmental Planning Act 
Shop Hours Act 
Meat Inspection Act 
and many more 

general administrative law regulations 
General Administrative Law Act 

precedents 
general principles of good management 

Figure 3.2: Sources of administrative law. 

The regulations that cover the various areas of administrative activities are 
indicated as the special part of administrative law. 

5 Dutch Criminal law also has a division in a general part and a special part. 
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The general topics that come up, as there are the various forms of 
governmental activities, legal protection of the citizen and administrative 
sanctions, are referred to as general administrative law, the general part of 
administrative law. 

3.2.3.1 The special regulations on administrative law 

There are hundreds of acts and implementing orders6 regulating the 
numerous areas of governmental concern, as, for instance, education, finance, 
and environmental planning. Besides regulations issued by the central 
government, there are the statutes issued by the local governments and the 
European community. Arbitrary examples of central legislation are the 
Environmental Planning Act, the Housing Act, the Shop Hours Act, the Meat 
Inspection Act. Examples of statutes issued by local governments are the 
Amsterdam Housing Act, the Amsterdam District Council Act, the 
Amsterdam Catering Industry Act7 .The starting point in the relation between 
an administrative authority and a citizen is always based on a special 
administrative law act. A special administrative law act states definitions and 
norms that are only valid within the scope of the particular act concerned. In 
the example of Ina Deurloo the Housing Act is the applicable special 
administrative law act. This act gives definitions and norms regulating 
building and public housing. Ina is not allowed to build without a permit 
from Major and Aldermen. 

3.2.3.2 The general administrative law act (GALA) 

The main source of the domain knowledge in general administrative law is 
the General Administrative Law Act (see, for example, Bartels & Meijer, 
1994)8. 

6 In Dutch: uitvoeringsbesluiten. 
7 In Dutch: Wet op de Ruimtelijke Ordening. Woningwet. Winkeltijdenwet. 
Vleeskeuringswet, Huisvestingsverordening Amsterdam, Verordening op de Stadsdeelraden 
Amsterdam. Horecaverordening Amsterdam. 
x The GALA is effective since January 1. 1994. See for English text of the GALA: 
http://www.minjust.nl/a_beleid/thema/awb/teksten/awbeng/index.htm See for Dutch text 
of the GALA: http://www.minjust.nl/a_beleid/thema/awb/teksten/awbned/index.htm 
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The GALA covers definitions, norms and procedures that are applicable in all 
fields of administrative law. Although the major objective of the GALA is to 
promote unity, special administrative law acts may under certain conditions 
regulate their own definitions, norms and procedures. The GALA consists of 
four different types of regulations indicating these conditions. There are 
regulations in the GALA that should apply for all special administrative law 
acts, there are regulations that permit exceptions in the special administrative 
law acts, there are regulations in the GALA that only apply when special 
administrative law acts did not regulate it, and there are regulations in the 
GALA that serve as standard regulations to which the special administrative 
law acts may refer. Major and Aldermen of Haarlem have to decide on the 
application of Ina Deurloo within 13 weeks from the moment they received 
the application. The Housing Act gives the decision period in article 46. 
Article 4:13 of the GALA refers to the existence of such a regulation in 
special acts and also describes what to do when there is no such regulation 
available in the special act. 

3.2.3.3 The system and the structure of the GALA 

The GALA consists of eleven chapters9. Chapter 1 contains the definitions 
of the major concepts in the act. The Chapters 2, 3 and 4 include provisions 
for the preparation, the realization and the communication of orders and other 
administrative acts. Chapter 5 is concerned with enforcement by the 
administration. The Chapters 6, 7 and 8 regulate objection and appeal. 
Chapter 9 is on complaint consideration"1. Chapter 10 contains provisions 
on administrative authorities and the final provisions are stated in Chapter 11. 
The GALA also has one schedule''. The schedule lists a subset of statutory 
regulations. Article 8:5 of the GALA refers to this schedule. We restricted 
ourselves to the Chapters 1, 2, 3, 4, 6, 7 and 8 of the GALA, leaving out 
Chapters 5, 9, 10 and 11. 
The provisions containins the definitions and scope are presented in Chapter 
lof the GALA. 

Based on the GALA edition 1999/2000 (Drupsteen, van Dunne. Flinterman. 
Groenhuijsen, Reijntjes, & WesseLs 1999). 
10 In Dutch: klachtbehandeling. 
11 In Dutch: Bijlage. 
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Chapter 1 
Introductory provisions (a total of 9 articles) 

definitions and scope 
administrative authority 
interested party 
order 
administrative court 
making objection, lodging appeal 

implementation of binding decisions of authorities of the European 
Communities 

The GALA regulates the relations between administrative authorities and 
citizens (more specific: citizens who have the status of interested party) for a 
specific type of administrative activities. Chapter 1 defines the basic concepts 
administrative authority, interested party, order, objection and appeal. Take, 
for example, article 1:3 defining the basic concept 'order'. 

1. Order means a written ruling of an administrative authority 
constituting a legal act under public law. 
2. Decision means an order which is not of a general nature, 
including refusal of an application. 

When these basic concepts are used in the subsequent chapters of the GALA 
or in special administrative law acts they follow the definitions of Chapter 1. 

The primary decision making process of the administration, also called the 
non-contentious procedure because there is not yet a conflict, is regulated in 
the Chapters 2, 3 and 4 of the GALA. Chapter 3 contains the provisions on 
preparing and ruling an order, where Chapter 4 contains the provisions on 
preparing and making a decision, being a specific type of order. 

Chapter 2 (a total of 12 articles) 
Dealings between individuals and administrative authorities 

general provisions 
the use of language in administrative communications 
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Chapter 3 (a total of 51 articles) General provisions on orders 
introductory provisions 
duty of care and weighing of interests 
advising 
public preparatory procedure 
extensive public preparatory procedure 
filing an application; admissibility 
the draft of the order 
opinions and reservations 
ruling on the application 
decisions regarding modification or withdrawal and other decisions to be taken 
officially 
publication and communication 
reasons 

Chapter 4 (a total of 79 articles) Special provisions on orders 
decisions 

application 
preparation 
decision period 

subsidies 
introductory provisions 
subsidy limit 
granting subsidy 
obligations of the subsidy recipient 
subsidy decision 
withdrawal and modification 
payment and reclamation 
granted subsidies to legal person per financial year 

introductory provisions 
application 
granting subsidy 
obligations of the subsidy recipient 
subsidy decision 

policy regulations 

These chapters give provisions on how to prepare an order or decision and 
how to realize it, as well as how to communicate the order or decision. 
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The uniform administrative procedural law12, where uniform means it applies 
to all special administrative law acts, is regulated in the Chapters 6, 7 and 8 of 
the GALA. These chapters give provisions regarding what is called the 
contentious phase, because now there is a conflict between an administrative 
authority and (one or more) interested parties concerning an order that has 
been ruled or a decision that has been made. 

Chapter 6 (a total of 24 articles) General provisions on objection and appeal 
introductory provisions 
other general provisions 

Chapter 7 (a total of 28 articles) Special provisions on objection and administrative appeal 
objection preceding appeal to an administrative court 
special provisions on objection 
special provisions on administrative appeal 

Chapter 8 (a total of 89 articles) Special provisions on appeals to the court 
general provisions 

jurisdiction 
proceedings before a single judge or a full court 
referral, consolidation and separation 
challenge and exemption 
parties 
witnesses, experts and interpreters 
sending of documents 

treating the appeal 
court fee 
preliminary inquiry 
expedited proceedings 
simplified proceedings 
court session inquiry 
judgment 
provisional remedies and immediate judgment on the merits 
review 

In Dutch: administratief procesrecht. 
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In general an interested party can first ask the administrative authority to 
reconsider the order. When the interested party does not approve with the 
outcome of the reconsideration she can lodge court appeal. Chapter 8 in turn 
deals with the procedure before the administrative court judge. 
Within the GALA the different topics are arranged from general to special. 
The provisions in Chapter 1 define the basic concepts for all following 
chapters. The sets of related chapters, the Chapters 2, 3 and 4 make a set, as 
do the Chapters 6, 7 and 8, are also arranged from general to special. For 
example, Chapter 6 contains the general provisions on both objection and 
appeal, where appeal is the general term referring to administrative appeal and 
court appeal, Chapter 7 in turn contains the special provisions on objection 
and administrative appeal, where Chapter 8 contains the specific provision 
regarding court appeal. This structure defines the scope of the provisions. 
For example, article 1:3 of the GALA defines 'decision' as a species of 
'order'. This makes that not only the provisions regarding decisions apply 
but also all, more general, provisions on orders. The special provisions 
regarding court appeal can be found in Chapter 8, however, the general 
provisions on objection and appeal of Chapter 6 also apply. 

3.2.3.4 Other Statutes 

Administrative law is governed by the general administrative law act and the 
numerous special administrative law acts. However, regulations outside the 
field of administrative law also apply. To have the right to appeal Ina Deurloo 
must be an interested party. This means that Ina's interest has to be directly 
affected by an order. So there is also the question of the order being a written 
ruling of an administrative authority constituting a legal act under public law. 
To begin with an administrative authority is a body of a legal person 
established under public law. 
Here the Civil Code (CC)'1 comes into view, because this code contains 
provisions that define the concept legal person. 
Other non-administrative law acts that may apply are acts in the field of 
constitutional law. Examples are the Civil Servant Act, stating the definition 
of civil servant, the Province Act and the Municipality Act (see Fig. 3.3)'4. 

3 In Dutch: Burgerlijk Wetboek. 
4 In Dutch: de Ambtenarenwet, de Provinciewet en de Gemeentewet. 
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public law 
constitutional law 

Civil Servant Act 
Province Act 
Municipality Act 

administrative law 
Housing Act 
GALA 

criminal law 
private law 

law of persons and family law 
Civil Code Book 2 

Figure 3.3: Examples of other statutes. 

3.2.4 The Basic Concepts 

Chapter 1 of the GALA gives the provisions that define the basic concepts 
used in administrative law. These concepts and their definitions are valid 
within all special administrative law acts. The major concepts defined in the 
GALA are: 

• administrative authority 
• interested party 
• order 
• decision 
• application 
• administrative court 
• objection 
• appeal 

In defining these concepts references are made to other basic concepts in 
administrative law. Some of these concepts are defined in other provisions, or 
in precedents, others are not defined any further. 
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For example, article 1:3 section 1 of the GALA defines 'order' as: 

Order means: a written ruling of an administrative authority 
constituting a legal act under public law 

This definition is based on three concepts: written ruling, administrative 
authority and legal act under public law. 
The concept administrative authority is in turn defined in article 1:1 of the 
GALA, whereas written ruling and legal act under public law are not defined 
any further within the GALA or any other act. Another example is article 1:2 
section 1 defining 'interested party' as: 

Interested party means: the person whose interest is directly affected 
by an order. 

This definition is also based on three concepts: the person, interest directly 
affected and order. The concept 'order' is defined in article 1:3 section 1 of 
the GALA, where 'person' and 'interest directly affected' are not defined 
any further within the GALA or any other act. The concept 'interest directly 
affected' however, is defined by precedent cases. 

We have introduced the domain of practice from a legal point of view. This 
involved a description of the area of law, the objective structure of the legal 
sources and the basic concepts. Law teachers spent much time introducing 
the basic concepts and the statutes. The way in which the legal sources are 
structured does not explicitly indicate how they have to be used. Therefore 
teachers and books provide explanations, objectives and justifications to 
insert coherence absent in the actual text of the statute. 
As is also illustrated with the example of Ina Deurloo the legal knowledge 
referred to does not clearly follow the structure indicated in the written statute 
text. It is almost obvious that this will lead to difficulties and problems in 
using the knowledge. We will discuss these problems in more detail in 
paragraph 3.4. However, we now first describe the domain of practice from a 
knowledge engineering point of view where the emphasis is on the use of the 
domain knowledge. 
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3.3 Knowledge Engineering Point of View 

Here we describe the domain of practice from a knowledge engineering point 
of view. We are interested in using the legal knowledge in constructing a 
legal solution. We want to reveal a structure of use in the legal sources. We 
therefore turn to a conceptual perspective where statutes are seen as artifacts 
constructed to perform certain functions. Such a functional viewpoint on 
legal knowledge is described in the functional ontology of law (Valente, 
1995). We first present a short description of ontological modeling before 
we introduce the functional ontology. This functional ontology is then used 
to analyze the GALA. 

3.3.1 Ontological Modeling 

In order to represent a domain it is necessary to restrict the attention to a 
small number of concepts which are meaningful and sufficient to interpret 
reality (the world) and to provide a representation adequate to a certain task 
or goal at hand. As a consequence, a central part of knowledge representation 
consists of elaborating a conceptualization: a set of abstract objects, concepts 
and other entities which are assumed to exist in a certain domain, as well as 
the relations that may hold between them (Genesereth & Nilsson, 1987). An 
ontology is a specification of a conceptualization (Gruber, 1994). It 
comprises a description of the concepts, objects, relations and so forth, which 
make up a conceptualization. 
The commitments which are implied by the choice of one set of concepts 
instead of another to describe a certain phenomenon are called ontological 
commitments. A conceptualization therefore also carries a set of ontological 
commitments. These commitments can be made explicit by 'importing' or 
including the more abstract ontologies that reflect the assumptions or point-
of-views that have been made or taken in conceptualizing a domain. 
Therefore an ontology can either be a top ontology, a core ontology or a 
domain ontology depending on the purpose of use. To summarize: 

• a top ontology can make explicit the ontological commitments of some 
domain ontology. 

• a core ontology contains the categories that define what a field is about. 
• a domain ontology contains the concepts of some domain. 
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Terms which re-occur in every domain and are part of our common sense 
understanding of the world, like time, space, cause etc., are part of a top 
ontology (Hobbs, 1995; Sowa, 1995: Guarino, 1995; Guarino, 1998). 
Core ontologies are intermediates between the completely general top 
ontologies and ontologies of legal, ecological, medical, etc. domains: the 
domain ontologies (van Heijst, Schreiber & Wielinga, 1997). A core 
ontology tells us what a domain is about. A core ontology mediates a top 
ontology, that reflects our common sense understanding of the world, and a 
domain ontology that defines the concepts and structures in a domain. In our 
case the field under study is law and the subfield or domain is administrative 
law. A core ontology of law contains the categories that define what law is 
about. The categories constrain what is relevant in the domains that constitute 
the field of law. As hypothesized by Valente (1998) (see also Valente, 
Breuker & Brouwer, 1999), core ontologies have a functional character and 
reflect the major reasoning or argument in a field. The functional perspective 
may be understandable by the fact that fields are typically fields of practice. 
As a consequence, types of knowledge can be distinguished by their roles. 
That these roles may also reflect the predominant structure of reasoning is 
more speculative, but may be conceived as that domain knowledge is a 
'model of the system in the world' and that reasoning means some operation 
on this simulated system, or the construction of such a system (Clancey, 
1992). A legal core ontology describes a coherent view on the legal domain 
(see, for other examples, McCarthy, 1989; Visser, 1995; van Kralingen, 
1995). We use the core ontology of law developed by Valente (1995) 
because it is a functional ontology and therefore reflects the major structure 
of reasoning in the field of law. 

3.3.2 A Functional Ontology of Law (FOLaw) 

The core ontology of law originally developed by Valente (1995) is a 
functional ontology of law and is referred to as FOLaw. 
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The ontological commitments (view) that have lead to the core ontology are: 

• the legal system is viewed as a system, i.e. an entity with a certain internal 
structure, behaving in an environment. 

• the legal system is an artifact with presupposed functions. The purpose 
that is served by the legal system is: control over social behavior. 
Therefore the output of the legal system is intended output. 

• the main function of the legal system is to prescribe and to react to social 
behavior. 

• the law is defined by its legal sources, such as legislation and precedent 
law. Legal sources contain the (codified) knowledge which specifies how 
the legal system works or should work: not only internally, but also in 
particular in reacting to social behavior in a society. 

Given this view, an ontology of law can be built by identifying these 
functions and using them to distinguish categories of legal knowledge. The 
primary functions of legal sources and the corresponding categories of legal 
knowledge proposed by Valente (1995) are introduced first. These categories 
are normative knowledge, meta-legal knowledge, world knowledge, 
responsibility knowledge, reactive knowledge and creative knowledge. This is 
followed by a description of the functional roles of these distinctive 
categories of legal knowledge in the operation of the legal system. 

3.3.2.1 Normative knowledge 

The most characteristic category of legal knowledge is normative knowledge. 
A norm expresses an idealization: what ought to be the case or what ought to 
happen. This idealization is expressed by reference to a description of the 
reality (the world) in which some configurations of facts and behavior are 
prohibited to make an ideal world. The basic conception of norm used in the 
ontology is largely derived from Kelsen (1991). Since they express an ideal 
world, norms can be either observed or violated. A norm is observed when 
the behavior in the real world does not conflict with its specification in the 
ideal world. A norm is violated when the behavior in the real world conflicts 
with its specification in the ideal world. 
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To apply a norm means to verify or compare the reality with the ideal world 
defined in the norm, and so classifying the reality as either compliant or non-
compliant with the norm. The classification is the normative status of the 
behavior with respect to the norm. 

3.3.2.2 Meta-legal knowledge 

Legal sources are made up of individual norms. These norms may give 
conflicting normative status for the same situation. Meta-legal knowledge 
provides the rules by which these conflicts are resolved. Another function is 
to specify which legal knowledge is valid. A valid norm is a norm that 
belongs to the system. 

3.3.2.3 World knowledge 

Law deals with behavior in the world and therefore must contain some 
description of this behavior. This description is not directly available from 
the legislation, but is usually implicit. The category of knowledge that 
describes the world is the world knowledge. This knowledge should 
constitute a structured model. When this model character of the world 
knowledge is stressed the term legal abstract model (LAM) is used as a 
synonym for world knowledge. The LAM is the world knowledge structured 
as a legal abstract model and functions as the interface between the real world 
and the legal world. Its role is to define a model of the real world that is used 
as a basis to express normative and other categories of legal knowledge. The 
LAM expresses the legislator's view on some domain, e.g. traffic, crime, 
administration. This view is necessarily abstract and constrained to legal 
functions. The bulk of the LAM consists of definitions of concepts that 
represent entities and relations in the world. It is here where common sense 
accounts of cases meet a legal interpretation and selection of legally relevant 
facts. Besides the identification of relevant facts, the law also needs to 
establish causal accounts between these facts in order to establish which 
agents can or cannot be held responsible for violations of norms. 
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3.3.2.4 Responsibility knowledge 

The role of responsibility knowledge is to assign or limit the responsibility 
of an agent over a given (disallowed) state of affairs. The responsibility 
knowledge either establishes or disestablishes a link between a violation of a 
norm and agent that is to be considered responsible. Responsibility is the 
intermediate concept between normative and reactive knowledge. 

3.3.2.5 Reactive knowledge 

The knowledge that specifies which reaction should be taken given a certain 
normative status and an agent responsible for it is what is called reactive 
knowledge. The reaction can be either a positive sanction or reward (a 
financial benefit, a right), or a negative sanction or punishment (a fine, prison 
sentence). 

3.3.2.6 Creative knowledge 

The legal system must regulate itself. The law can design the structure of the 
legal system as an organization. Creative knowledge performs this function. 

3.3.2.7 The functional roles of the categories 

These categories of legal knowledge are distinguished by their function in 
the legal system. Together the functions/categories identified compose the 
main function of social control. There are functional dependencies that 
describe how the main function is decomposed in sub-functions that together 
perform it (see Fig 3.4). 
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Figure 3.4: Functional roles of legal knowledge in the operation of the legal system (with 
permission Valente 1995). The rounded boxes represent functions, or alternatively, bodies 
of knowledge which perform the function. The solid arrows indicate functional 
dependencies, i.e. the inputs and outputs of these functions. 

A cycle starts with a real world situation that is interpreted in order to 
generate an abstract description in terms the legal sources use. This abstract 
case description is called a legal situation, and the knowledge used to 
produce this is the world knowledge, the definitional knowledge, which 
forms the legal abstract model. The legal situation is then analyzed against 
the normative knowledge to verify whether it violates any norm, producing a 
classified situation, a situation classified as either allowed or disallowed. 
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In another path the situation is analyzed using again the world knowledge, 
the causal knowledge, in order to find out which agent in the world has 
caused the situation. 
This information is then used as input to the responsibility knowledge that 
determines which agent is to be held responsible for the situation. The 
classified situation and the responsible agent are used as inputs for the 
function that defines a possible legal reaction using reactive knowledge. 
Outside this cycle the law may also create an abstract entity (part of the legal 
system) using creative knowledge. This entity is added to the LAM. The 
meta-legal knowledge refers to all the entities. 
Another way to see the interdependencies is that they provide the connections 
between the (sub)functions from a reasoning point of view. 
Moreover, the main path in the figure can also be seen as the global structure 
of legal arguments: starting from the 'facts of the case' and going up to 
sentencing with each function providing the source for argument steps in 
specific places in the global argument. The scheme in Fig. 3.4 can also be 
seen as the basic structure of legal arguments. Each category corresponds to 
a type of argument that has as antecedents the inputs and as conclusion the 
outputs of each function, and as the warrants the knowledge belonging to that 
category. Legal reasoning can therefore be seen as the production and 
analysis of arguments involving one or more of these categories. 

3.3.2.8 Typing the GALA 

The GALA has been analyzed in terms of the FOLaw. Valente (1995) 
distinguishes between non primitive types of knowledge and primitive types 
of knowledge. Non primitive types are rights, liberties, powers and 
procedures. The primitive knowledge types are world knowledge, normative 
knowledge, meta-legal knowledge, responsibility knowledge, reactive 
knowledge and creative knowledge. A non primitive or compound knowledge 
category" needs to be decomposed into primitive knowledge types. 
'Procedure' is a construct used in law as are 'rights' and 'liberties'. 
Because it is acknowledged that the GALA regulates procedures, we need to 
go into more detail in what these procedures constitute as far as primitive 
knowledge categories are concerned. In typing the knowledge in the GALA 
the major difficulty was to decide between typing an article as either 
definitional or normative. Definitional knowledge contains definitions of 
concepts that represent entities and relations in the world. 
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Definitional knowledge is used by the normative knowledge to describe the 
ideal world. The function of definitional knowledge is to distinguish a set of 
agents, actions and situations in the world through a set of legal definitions. 
Normative knowledge in turn has two functions: prescribing behavior and 
defining a standard for comparison. A norm expresses what ought to be the 
case, the function of normative knowledge is to classify a certain situation as 
legal or illegal. 
There is no problem to type, for example, article 1:3 section 1 of the GALA 
as definitional. 

Order means: a written ruling of an administrative authority 
constituting a legal act under public law 

Everything that does fit this definition is an order, everything that does not fit 
this definition is not an order. 
There is also no problem to type, for example, article 3:46 of the GALA as 

normative. 

An order ought to be based on sound reasons. 

This norm expresses what ought to be the case. 
However, difficulties arise when we want to type the knowledge in, for 
example, article 6:5 section 1 of the GALA. 

The notice of objection or appeal shall be signed and shall contain at 
least: 
(a) the name and address of the person lodging it; 
(b) the date; 
(c) a description of the order against which the objection or appeal is 

brought; 
(d) the grounds of the objection or appeal. 

What do we have here? Can we type the knowledge as definitional or 
normative, or do we have to construct a new type of knowledge? What is the 
function of the knowledge described in this article? Is it to distinguish a set 
of agents, actions and situations in the world or to prescribe behavior and 
define a standard for comparison? 
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Legal procedures: normative or definitional? 
Norms are rules of conduct that indicate that there is desired and undesired 
behavior in the world. Certain undesired behavior is forbidden in the world, 
where desired behavior is ordered. Take, for example, article 3 of the 
Regulation on Traffic Rules and Traffic Signs". 

Drivers are obliged to keep to the right as much as possible. 

In the ideal world drivers keep to the right as much as possible. This is 
prescribed by this rule, where at the same time this rule is the standard of 
comparison. When the outcome of the comparison of a specific situation 
with the norm is that the driver showed undesired behavior, i.e. he did not 
keep to the right as much as possible, and he is also responsible for the 
violation of the norm, he will receive a sanction. 
We may look upon article 6:5 of the GALA as prescribing behavior. So in 
that sense it might be typed as normative. However, it is not forbidden to 
behave differently. It seems that the prescriptions in article 6:5 rather indicate 
how to get a certain outcome, or reach a certain goal, in the easiest or best 
controllable way. These prescriptions of behavior resemble directions or 
instructions for use we all are familiar with, because these kind of 
prescriptions go with all new household appliances we purchase as, for 
instance, toasters, vacuum cleaners, washing machines, micro wave ovens and, 
probably being the most complicated, video recorders. 
The prescriptions that accompany these appliances are given to prevent 
accidents to happen, i.e. not to electrocute yourself with the toaster, to reach a 
certain goal or get a certain outcome, i.e. nice clean laundry, to restrict 
possibilities and to keep control, i.e. programming the video to record Doctor 
Zhivago showing on BBC1 next Thursday from 20.12 to 24.12, to pass off 
something in the easiest, comfortable and handiest way, i.e. replace the bag of 
the vacuum cleaner. It seems that these kind of prescriptions are somewhat 
less coercive, or less imperative than the prescription shown in article 3 of the 
Regulation on Traffic Rules and Traffic Signs. 
However, if you do not follow these prescriptions this may also have 
consequences. For example, the instruction for use of the toaster gives a set 
of instructions on how to use the toaster. 

5 In Dutch: Reglement Verkeersregels and Verkeerstekens (RVV 1990). 

126 



Chapter 3 Domain of Practice: Administrative Law 

If you follow these instructions you are guaranteed that certain consequences 
will result, i.e. nice toasted bread. When these consequences do not take 
place or take place differently, i.e. burned toast, the guarantee gives you the 
right to get another toaster for free. However, if you did not follow the 
instructions, i.e. you tried to repair the toaster with a knife, and the expected 
consequences did not result, you cannot claim the guarantee. 
Article 6:5 section 1 of the GALA not so much prescribes an ideal world, but 
prescribes a way to reach a certain goal where the set of possible ways to 
reach that goal are restricted. The legislator takes into account that there are 
many possible ways in which a person may object or appeal and anticipates 
the consequences. So the decision to restrict the set of possible ways is more 
a pragmatic one than a principled one as is the case with a norm that is based 
on a conception of an ideal world. 

We may also look upon article 6:5 section 1 as a legal definition. The 
function of definitional knowledge is to distinguish a set of agents, actions, 
objects and situations in the world. In this case the article gives the legal 
definition of 'notice of objection' and 'notice of appeal'. The legal definition 
indicates that in the world of general administrative law there are objects that 
are referred to as 'notice of objection'. This legal definition is used by the 
normative knowledge to describe the ideal world, but it is also used to 
interpret the specific situation to see if elements in the specific situation can 
be classified as a 'notice of objection'. 

So in typing the knowledge in the GALA, being a statute that regulates 
procedures, we may type the knowledge as normative knowledge or as 
definitional knowledge depending on the function of the knowledge in 
solving a legal case. We have decided that most of the articles in the GALA 
can be considered to have the function of indicating the set of agents, objects 
or actions, and are therefore typed as definitional knowledge. 
We therefore conclude that the GALA mainly contains definitional 
knowledge that is used to distinguish a set of agents, actions, objects and 
situations in the world the regulation refers to. 

3.3.3 Domain Ontology 

A domain ontology describes the content domain. This involves the 
knowledge that has to be acquired first to be able to apply this knowledge. 
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This knowledge constitutes a structured model, the legal abstract model 
(LAM). The LAM consists of definitions of concepts that represent entities 
and relations in the world. These concepts are usually organized in class 
hierarchies, i.e. some concepts are subsumed by others. In defining concepts 
and relations based on other concepts and relations, some concepts are taken 
as primitive, i.e. are not defined. These concepts are supposed to be 
interpreted by people. 
The LAM is in fact a layer of definitions of concepts and relations that is 
built on top of a large layer of common sense knowledge16. The primitive 
(non-defined) concepts and relations in the LAM are the interface between 
the world knowledge and the common sense knowledge. For instance, it is 
possible to define in detail the characteristics of an o r d e r to be used in 
administrative law. The definition refers to other concepts, such as a 
w r i t t e n r u l i n g , a d m i n i s t r a t i v e a u t h o r i t y and l e g a l a c t 
under p u b l i c law. However, the concept a w r i t t e n r u l i n g being 
left undefined (primitive) the only way to interpret it is to rely on common 
sense knowledge. Therefore a concept in the LAM is defined in two steps. 
First defining it in terms of other concepts in the LAM until the level of 
primitive concept is reached. Second the common sense 'definition' of 
primitive concepts. To verify whether or not a certain legal concept in the 
LAM applies to a certain entity in the world, there are two interpretive steps. 
First there is the interpretation of reality asserting that a specific thing in the 
world is a w r i t t e n r u l i n g . Second, there is the interpretation of the 
primitive terms with respect to the defined ones. The interpretation of an 
entity in the world to primitive concepts or the other way around is called 
common sense interpretation. 

The interpretation of a primitive (or defined) concept to a defined concept 
within the LAM, or the other way around, is called legal interpretation. 
The basic characteristic of the definitional framework is to provide the 
definitions of terms that form a vocabulary to describe states of affairs in the 
world. It is important to index and organize the knowledge based on the 
definitions of concepts. The basic elements that characterize a concept, for 
example o r d e r in administrative law should be distinguished clearly. 
Moreover it is useful to represent taxonomies of concepts both as an 
organizational principle and to be able to reason with these taxonomies. 

"' Lenat & Feigenbaum (1991) refer to common sense knowledge as the consensus reality: 
the general knowledge about the world that all people are assumed to have. 
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Because definitions of legal concepts frequently refer to other concepts, it is 
important to be able to represent a definition of a concept based on other 
concepts. For instance the concept o r d e r in administrative law is based on 
the existence of a w r i t t e n r u l i n g , so that it is better to define one 
based on the other. From the reasoning point of view it is important to be 
able to verify whether a certain object in a case can be classified as an 
instance of a certain concept. 
It is also important to be able to perform a goal-oriented variation of the same 
service by finding out which information is necessary for a certain concept to 
apply to a certain object, or what is lacking in order for this to occur. 

Legislation is necessarily centered on human behavior in society and 
therefore some basic categories to describe this behavior are necessary. For 
instance, the law always refers to social agents, who may be either a person 
or an organization made and run by persons. Agents are assumed to be 
rational and therefore capable of independent and autonomous behavior 
(Valente, 1995). Typical agents in administrative law are pe rson , 
a d m i n i s t r a t i v e a u t h o r i t y and a d m i n i s t r a t i v e c o u r t . A 
second category is objects. Objects can only behave as an instrument of 
human behavior. Typical objects in administrative law are a p p l i c a t i o n , 
o r d e r and d e c i s i o n . 
Agents and non-agents form the main classes of 'things' in the world. 
Legislation needs to identify and refer to who is or what these things are. For 
this reason it defines predicates or relations that may hold about one or 
several of them. Typical relations in administrative law are i n t e r e s t e d 
p a r t y (a relation between a person and an order) and r i g h t - t o -
a p p e a l (a relation between an interested party and an order). Relations are 
basically static; in order to describe behavior it is also necessary to describe 
the behavior of agents. Typical behaviors in administrative law are f i l e an 
a p p l i c a t i o n , make an o b j e c t and lodge an appea l . 
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Here we present a small part of the LAM of the GALA world as an example, 

agents 

e n t i t y 
: super type [agent] 
: subtype [person, o the r e n t i t y ] 

person 
: super type [en t i ty ] 
: subtype [natura l_person, legal_person] 
: name ( s t r ing) 

na tu ra l_person 
: super type [person] 
: subtype [ c i v i l _ s e r v a n t , medical_doctor , d r a f t e e , expe r t , 

adv i se r , lawyer, wi tness , i n t e r p r e t e r , other] 
: name ( s t r ing ) 
: p lace of res idence ( s t r ing) 
: s t a t u s (competent, incompetent) 
: age ( in t ) 

l ega l_person 
: super type [person] 
: subtype [ lega l_person_in_pr iva te_law, 

legal_person_in_publ ic_law] 
: name ( s t r ing ) 
: aims ( l i s t ) 
: domici le ( s t r ing) 

objects 

ac t 
: supertype [object] 
: subtype [ l ega l_ac t , o the r_ac t ] 
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l e g a l _ a c t 
: s u p e r t y p e [ a c t ] 
: s u b t y p e [ l e g a l _ a c t _ b y _ p u b l i c _ l a w , 

l e g a l _ _ a c t _ b y _ p r i v a t e _ l a w ] 
: legal__consequen.ee (yes) 

other_act 
: supertype [act] 
: subtype [factual_act, non_factual_non_legal_act] 

f actual___act 
: supertype [other_act] 
: subtype [factual_act_with_intention, 

factual_act_without_intention] 
: legal_consequence (no) 

f actual__act_with_intention 
: supertype [factual_act] 
: subtype [naming_a_street, laying_of_tile_paving, ...] 
: intention (yes) 

order 
: supertype [ruling] 
: subtypes [order_with_general_scope, 
order_with_specific_scope] 

: format (written) 
: emanated__from (administrative_authority) 
: content (legal_act_by_public_law) 

The advantages of ontoiogical modeling of a domain of practice are that it 
provides for an explicit, i.e. communicable and verifiable (e.g. by 
inheritance/exclusion etc.) analysis. The domain ontology contains the 
standardized terminology and supports the consistent use of terms. It also 
enables reuse of the knowledge. 
We have discussed the objective structure of the legal knowledge in our 
domain of practice. It may be obvious that the structure we described does 
not present a structure of use. A functional point of view revealed different 
knowledge structures that each has a specific role in legal reasoning. 
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These definitional and normative structures however, cross through the 
objective structure. Depending on what you are doing, in which stage of the 
legal case solving process you are, a specific knowledge structure should be 
used. This requires jumping from one point in the regulation to another. 
These two analyses make clear that problems arise when legal knowledge has 
to be used. We will now describe these difficulties in more detail to be able 
to propose possible remedies. 

3.4 Students' Difficulties 

In legal education teachers and law books introduce the basic concepts and 
the structure of the statutes from a legal point of view (see section 3.2). 
However, when students have to apply this knowledge these structures 
appear to be insufficient. In describing a domain from a legal point of view 
the structure of a statute is followed with its arrangement of chapters, 
sections and subsections. However, although the document structure 
resembles a book structure, a statute covers something completely different. 
It may sound strange, but a statute is not a text. A statute is not a real, normal, 
current text following e.g. a story structure with a plot that focuses on events, 
complications and motives of agents, or expository discourse that contains 
statements, argumentation, reasoning and assertions. 
A real text takes the reader by the hand allowing her to construct an internal 
structure or macro structure (van Dijk, 1980). Such an internal structure 
enables the reader to produce the essence of the story in reply to the request 
"what did you read?" This is different with a statute. A statute is not a real 
text, it consists of parts of text, where the interrelation between text fragments 
has to be introduced by the reader. However, we not only have to read and 
understand a statute, we also have to use it. 
The real structure of a statute is revealed when it is applied to specific 
situations. When we analyze the statutes from a functional point of view the 
coherence that seems to be absent is established following a distinction of 
different types of knowledge on the basis of their role in solving a legal case. 
These structures however, are criss-crossing through the objective structure. 
When we want to use statutes to construct a legal solution for a specific 
problem situation we do not start reading at the beginning and go on to the 
end of the statute. The statute structure that is presented to us is not the 
structure we have to follow when using the statute. The structure of use is 
crossing through the presented structure. 
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Solving a legal case is therefore not a simple mapping between the case at 
hand and the text of the law. A student has to go back and forth in order to 
identify the applicable articles. All this makes that finding your way in 
statutes when solving a legal case is very difficult. 

3.4.1 Finding Your Way 

The basic difficulty students have when using the legal knowledge is that 
they have to reconstruct the available structure in a 'structure of use'. They 
have to construct a conceptual model of the statute structure. We will again 
turn to the GALA to illustrate this. Other difficulties are related to the 
accessibility and the readability of statutes. 

3.4.1.1 Structure reconstruction 

The GALA is arranged using chapters, titles, paragraphs and articles. 
However, besides this formal layering the GALA also follows a substantive 
layering, which breaks out of the formal layering. 
Applying the GALA does not mean that one can start with article 1:1 section 
1 and just go on to the final article 11:417. 
This formal layering is traversed by the substantive layering. In applying the 
GALA it is important to keep in mind the way the act is constructed 
following the definitions, the linking provisions'x and the general and special 
parts. Besides a special provision, most of the time a more general provision 
is also applicable. 
This substantive layering materializes through the use of the definitions in 
the GALA, through the existence of linking provisions and through the 
existence of general and special parts in the GALA. 

17 Based on the GALA edition 1999/2000 (Drupsteen et al. 1999). 
|s In Dutch: schakel bepalingen. 
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To summarize: 

• definitions 

• definitions with a general scope 

• definitions with a special, restricted scope 

• linking provisions 

• link from one part to another within the GALA 

• link to provisions outside the GALA 

• link from provisions outside the GALA to the GALA 

• general and special parts in GALA 

• general - special distinction within the GALA 

• general - special distinction within each chapter of the GALA 

Take, for example, the issue of legal protection. Legal protection is regulated 
in the Chapters 6, 7 and 8 of the GALA ranging from general to special. 
Chapter 6 contains general provisions for both objection and appeal, Chapter 
7 contains special provisions on objection and administrative appeal, where 
Chapter 8 includes special provisions on court appeal. When Major and 
Aldermen of Haarlem decide not to give Ina a permit to build, she may take 
action. The commencement of proceedings is stated in article 8:1 section 1 of 
the GALA stating the right to appeal. 

An interested party may appeal to the court against an order. 

There will be a right to appeal for Ina Deurloo when she can be defined as an 
interested party. Given the right to appeal the next issue to determine is the 
procedure to follow. In general the person who has the right to appeal has to 
make an objection first. Once assigned a procedure the special provisions 
concerning this procedure apply as well as the general provisions regarding 
procedures. On the basis of the provisions in the GALA Ina has to make 
objection before she can appeal to the court. 
The following overview shows the order in which these articles concerning 
the legal protection procedure have to be consulted when confronted with a 
specific situation. 
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the right to appeal to the court (8:1 GALA) 
interested party (1:2 GALA) 

entity 
natural person 
legal person (2:1 CC, 2:3 CC) 
administrative authority (1:1 GALA) 
other 

order (1:3 GALA) 
format written 
of an administrative authority (1:1 GALA) 

a-body (1:1 section la GALA; 2:1 CC) 
b-body (1:1 section lb GALA 
3-body (1:1 section 3 GALA, Civil 
Service Act article 1) 
not an administrative authority 
(1:1 section 2 GALA) 

content legal act under public law 
administrative authority competent to take the legal 
act under public law 

interest is directly affected 
interest entrusted (1:2 section 2 GALA) 
general and collective interests (1:2 section 3 GALA) 

objectives legal person 
factual activities legal person 

equal with order (no order but appeal) (6:1 and 6:2 GALA) 
excepted order (order but no appeal) (8:2, 8:3, 8:4, 8:5. 8:6 GALA) 

objection before appeal to court (7:1 GALA) 
no objection needed before appeal to the court (7:1 under a, b, c and d GALA) 

order made in respect of an objection (7:1 a GALA) 
order made in respect of administrative appeal (7:1 a GALA) 
order subject to approval (7:1 b GALA) 
order containing the approval of an order (7:1c GALA) 
order containing the refusal of the approval an order (7:1 c GALA) 
order prepared in accordance with one of the procedures regulated in paragraph 
3.5 of the GALA (7:1 d GALA) 
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making an objection (1:5 section 1 GALA, 6:4 section 1 GALA, chapter 6 GALA, 
paragraph 7.1 GALA, paragraph 7.2 GALA) 

lodging an administrative appeal before appeal to court (1:5 section 2 
GALA. 6:4 section 2 GALA, Chapter 6 GALA, paragraph 7.3 GALA) 

lodging an appeal to an administrative court (1:5 section 3 GALA. 6:4 section 
3 GALA. Chapter 6 GALA. Chapter 8 GALA). 

However, the formal structure of the statutes is very different from the 
substantive structure as was shown above. 

3.4.1.2 Accessibility 

The accessibility of statutes is complicated by the availability of large 
amounts of statutes and the lack of an explicit structure or organization for 
guidance. Statutes are difficult to assess, i.e. select as potentially applicable 
candidates to the case, not only because there are so many, but in particular 
because their formal structure is so different from their substantive structure. 
Moreover, a parsimonious substantive structure may be dependent on the 
legal issues implied in the case. Finally, and maybe most importantly, the 
normative structure is difficult to comprehend due to the use of exceptions, 
explicit and implicit references, the use of different but related terms, the fact 
that related topics are often not regulated in a coherent way, the fact that a 
topic can be regulated in various articles in various statutes and the existence 
of conflicts between legal rules. There do exist conflict resolution rules, 
however, to apply these rules the entire legislation has to be checked. 

3.4.1.3 Readability 

Legislation is difficult to read because a statute is formulated in abstract legal 
terms. Moreover, a statute consists of articles that have to be read in 
interrelation. Most of the time a combination of articles is needed to infer a 
conclusion. In turn an article is often subdivided in sections, each article or 
article section consists of article components. These article components have 
to be read in interrelation and these relations can be cumulative (AND), 
alternative (OR) or negative (NOT). 
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Take, for example, article 1:3 section 1 of the GALA 

Decision means: an order which is not of a general nature, including 
refusal of an application. 

In full this indicates that decision is an order NOT an order of general nature 
AND refusal of an application of an order NOT an order of general nature. 
Another difficulty is that article components that constitute an article are not 
always applied in the order they are mentioned in the article. Take, for 
example, article 1:2 section 1 of the GALA. 

Interested party means: the person whose interest is directly affected 
by an order. 

The three concepts that can be distinguished in the order mentioned in the 
article are 'person', 'interest directly affected' and 'order'. However, this is 
not the sequence in which the components have to be examined when 
applying this knowledge to a specific case. After having determined who the 
specific person is, the next thing to do is to make clear what the order is. 
Then it is possible to determine if this specific person has a directly affected 
interest concerning this order19. 

3.4.2 To Sum Up 

Students experience many difficulties when they have to use the legal 
knowledge. These difficulties are primarily caused by the fact that the 
objective structure of the knowledge is an insufficient structure for using the 
knowledge. 
Legal knowledge is described by articles that do not constitute a coherent 
text, (legal) knowledge has to be inferred on the basis of the articles and as 
usual these are riddled with exceptions. Therefore there is no simple 
mapping between a case at hand and the text of the law, one has to go back 
and forth in order to identify applicable articles. 

9 That this is not only a theoretical difficulty was shown in the evaluation of PROSA 
where many students when applying this article started with examining interest directly 
affected before examining order. 
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The problem that students are not able to analyze a case systematically is 
caused by the fact that it takes a long time to acquire insight in the mapping 
between the textual organization of the law and the conceptual structure that 
cannot be acquired by simple explanation. Students also have problems with 
the identification of terms of the law in the case. These problems are 
concerned with mapping the common sense case description to the legal 
terminology, i.e. the LAM. Students do not have sufficient insight into the 
major conceptual structures and into the world of administration. 
What can we do to enable students to acquire insight in and understanding of 
the structure of the regulations and the world of administration? 

3.4.3 Remedies 

One of the remedies we may think of is representing regulations in a 
different format. Regulations are purely text based. Although graphical 
representations are only recently accepted in communication, they are already 
widely applied in science. However, neither the application of non-textual 
elements is introduced in law2", or the use of more precise formal 
representations. Both the use of graphical tools and the explicit codification 
of references may improve the readability and accessibility of the legal 
knowledge that in turn may lead to better insight. However, we do not think 
we may expect the legislator to introduce these improvements on short notice, 
therefore we will deal with these difficulties by supporting the student. 
The fact that the formal structure is not consistent with the substantive 
structure makes that in solving a legal case the student has to leaf through 
many statutes and as a result has to keep track of this search process and has 
to hold on to the intermediate results. This managing of information puts a 
heavy load on her cognitive activities at the expense of creating 
understanding and insight in the system and structure of the regulations 
involved. Therefore we have to support the student providing guided access 
to enhance accessibility and readability. To be able to acquire this 
understanding and insight as affective and efficient as possible the 
information management activities should be supported in such a way that 
the student can focus on acquiring insight in the structure of the knowledge. 

:" There are exceptions, e.g. in patent law or construction law where drawings are used, 
but not as elements of the law itself. 
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Enhancing either or both the accessibility and the readability of regulations 
may support the management of information to enable the student to enlarge 
her understanding and insight in the structure of the regulations. 

3.4.3.1 Enhance accessibility 

The accessibility of the legal knowledge can be enhanced using a table of 
content, an index and by restructuring regulations using formats as a flow 
chart, a figure, a structure, a diagram, an outline, etc. to be presented to the 
student. A table of content and an index do not, or only slightly, depict 
interrelations between regulations and within a statute. Restructuring statutes 
as flow charts may depict the relations and may make the coherence explicit. 
However, a flow chart may easily become too complicated because of too 
much branching. 

3.4.3.2 Enhance readability 

Readability can be enhanced by rewriting the regulations by specifying the 
condition parts of the specific rules. However, the problem here is that this 
may lead to too much redundancy and results in rules that are too 
voluminous and too talkative. 

3.4.3.3 Support the acquisition of the conceptual structure 

Although effort should be spent in enhancing the accessibility and the 
readability of the statutes, e.g. by using information serving facilities of 
modern text based computer repositories, this is not enough to acquire 
insight in the structure of statutes. As we stated before, to be able to acquire 
insight in the structure of statutes it is necessary that students actually engage 
in solving legal cases. To be able to solve a legal case the student must have 
knowledge of the specific domain involved and must acquire understanding 
of the structure of this knowledge. There are a number of ways to support 
students in acquiring understanding and insight in the structure of statutes. 
To be able to find your way, you need to have a conceptual representation of 
the regulations. To acquire a conceptual representation a functional 
differentiation of knowledge may help, because it distinguishes the 
knowledge on the basis of their function in solving a legal case. 
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A distinction between the legal case facts on the one hand and the legal rules 
on the other, for example, may already work as a structuring principle that 
may lead to more insight in what to do when. To support students in 
acquiring the conceptual structure of the domain of practice and to support 
them in identifying legal terms in the case to be able to systematically analyze 
a case, a major emphasis has to be on the mapping between the LAM, i.e. the 
world knowledge implied by the GALA, and the case description. This 
mapping should be in such a concrete fashion that it also acts as an external 
memory. To summarize: 
Students have to acquire a structure of use, therefore we have to present them 
legal cases to solve. To support the acquisition of the conceptual structure we 
should present the student guided access to the legal knowledge based on a 
functional differentiation of the legal knowledge. Enhancing the accessibility 
and the readability of the legal knowledge sources makes that students will 
have less problems in finding their way and in managing the information. 
We will now present our view on how to design legal cases. We put 
restrictions on the format and the content of legal cases because the cases 
have to be used as exercises to acquire understanding of, and insight in, the 
structure of the legal knowledge to enable the construction of a correct and 
complete legal solution. 

3.5 Designing Legal Cases 

Legal cases are used in legal education as descriptions of standard problems 
and solutions belonging to a regulation. Legal cases are also used as specific 
situation descriptions for which a legal solution has to be constructed by 
applying legal knowledge. Therefore there is, or should be, a close relation 
between the content of the domain of practice and the content of the legal 
cases presented to the student. 

3.5.1 What is a Legal Case? 

There is a large overlap in descriptions with regard to what is meant with a 
legal case (see, for instance, Crombag et al, 1971; Abas et al, 1985; Bos, 
1986; Teich, 1986; Henket & van den Hoven, 1990; Algra et al, 1991; 
Tunkel, 1992; Wessels, 1992). 
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Crombag et al. (1971, p. 8) describe a legal case as: 

A legal case consists of a description of a set of events containing a legal 
problem. The question is to find a solution to the problem in the form of a 
decision that has to be constructed on the basis of rules of law that, in 
principle, are to be found in law books and precedents21. 

Abas et al. (1985, p. 13) describes a legal case as follows: 

A case is a situation, a listing of facts and events that may occur in everyday 
life". 

Henket & van den Hoven (1990, p. 219) describe a legal case as: 

A case is nothing more than a situation, an incident. In a case a set of facts 
and events is described. A legal case is a situation, an incident, in which a 
problem is enclosed for which a solution can be searched for from a legal 
perspective23. 

Wessels (1992, p. 112) describes a case as follows: 

A case is a description of a set of facts, relations and events in which one or 
more legal problems can be found24. 

1 In original "Bij een casuspositie is gegeven een beschrijving van een aantal 
gebeurtenissen, die een juridisch probleem bevatten. Gevraagd wordt een oplossing van dat 
probleem in de vorm van een uitspraak, die tot stand moet komen op grond van 
rechtsregels, die in principe gegeven zijn in de wetboeken en de jurisprudentie."". 
22 In original "Een casuspositie ofwel korter een casus, is een geval, een opsomming van 
feiten en gebeurtenissen die zich in het leven van alledag kunnen voordoen."'. 
23 In original "Een casus is niets anders dan een geval, een voorval. In een casus worden 
een aantal feiten en gebeurtenissen beschreven. Een juridische casus is een casus waarin 
een probleem ligt besloten waarvoor vanuit juridisch perspectief een oplossing kan worden 
gezocht.". 

1 In original "Een casus is een beschrijving van een aantal feiten, relaties en 
gebeurtenissen waarin een of meer juridische problemen schuil gaan."*. 
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We want to design legal cases to practice legal case solving to enable law 
students to acquire insight in the structure of the legal knowledge, that is 
enable the acquisition of a conceptual structure of the legal knowledge. This 
has major consequences for both the format and the content of the legal 
cases to be used. 

3.5.2 Legal Case Format 

In our view a legal case consists of a situation description, a related question 
and a legal solution. The legal solution consists of the conclusion and the 
argument structure. 

3.5.2.1 The Situation Description 

The situation description part of a legal case describes a real life situation in 
terms of facts (see Fig. 3.5). 

Mrs. Nienke den Haan wants to enlarge her living room. By building an 
extension to her house for the new kitchen, she can add the old kitchen to 
her living room. Nienke den Haan applies for a permit to build with the 
qualified administrative authority. Mrs. Jaspers, the neighbor of Nienke den 
Haan, does not like the idea. In the mean time the permit to build is given 
to Nienke den Haan by writing of 2 February 1998. Mrs. Jaspers hears 
about the permit and is appalled. Mrs. Jaspers objects to the granting of the 
permission to Nienke den Haan. However, the qualified administrative 
authority dismisses Mrs. Jaspers objection. Mrs. Jaspers is not satisfied 
with this decision and she starts court appeal. Now it is Nienke den Haan 
her turn to be appalled. 

Figure 3.5: Situation description. 
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A more formal description of a situation description is2 

(1 
(2 
(3 
(4 
(5 
(6 
(7 

<Case>::= <SituationDescription><CaseQuestion> 
<SituationDescription> : : = <Fact1... Fact,.> 

= <Event>|<State> 
:= <Statex><StateChange><State2> 
:= <Object><Attribute><Value> 

<Object> ::= <Term> 
<Attribute> ::= <Term> 
<Value> ::= <Term> 
<Term>::= <LegalTerm>|<WorldTerm> 

<Fact>: 
<Event> 
<State> 

3.5.2.2 The Question 

The question related to a situation description presents the problem solving 
goal. An example of a question related to the situation description stated 
above is the following (see Fig. 3.6). 

What can Nienke den Haan do at this point? 

Figure 3.6: Question. 

A more formal description of a question related to a case is: 

(7) <CaseQuestion>::= <Identification>| 
<NormativeStatus>| 
<ResponsibilityStatus>| 
<ReactiveStatus> 

(8) <Identification>::= <LegalTerm> 
(9) <NormativeStatus>::= 'allowed'|'disallowed' 

3.5.2.3 The Legal Solution 

A legal solution for a question related to a situation description consists of an 
argument structure or reasoning working to a conclusion or answer. 

25 The description is in BNF where '::=' means ''defined as. 'I' means 'or' 
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Article 8:26 section 1 GALA Until the end of the examination in court, the 
court may on its own initiative, at the request of a party or at their own 
request, allow interested parties to be joined as parties in the action. 

Article 1:2 section 1 GALA Interested party means: the person whose 
interest is directly affected by an order. 

the person = Nienke den Haan 

Article 1:3 section 1 GALA Order means: a written ruling of an 
administrative authority constituting a legal act under public law. 

a written ruling - by writing of 2 February 1998 

of an administrative authority = the qualified administrative authority 

a legal act under public law - the permit to build is given 

interest is directly affected = the granting of the permission to Nienke den 
Haan 

interest is directly affected = Mrs. Jaspers objects to the granting of the 
permission to Nienke den Haan 

Nienke den Haan being an interested party may request to be joined as a 
party in the action. 

Figure 3.7: Legal solution. 
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A more formal description of a legal solution on the basis of a situation 
description and a question is: 

(10) <LegalCaseAssessment>::= <Case><LegalSolution> 
(11) <LegalSolution>::= <ArgumentStructure><Conclusion> 
(12) <ArgumentStructure> : : = < Component 1...Componentn> 
(13) <Component> : := <Article> | 

<ArticleComponent> 
<LinkOperator> 
<Fact> 

(13) <Article>: : =<ArticleComponent1..ArticleComponentn> 
(14) <ArticleComponent>::= <LegalTerm> 
(15) <LinkOperator>::= '=x '̂ ' 
(16) <Conclusion>::= <LegalTerm>| 

<'allowed'|'disallowed'>| 
<agent>| 
<Reward>|<Punishment> 

3.5.3 Legal Case Content 

The situation description, the question and the legal solution are described in 
terms of the domain of practice. There should be a close relation between the 
subject matter content and the legal cases to be designed. Within the case 
content a distinction can be made between case topics and levels of difficulty. 

3.5.3.1 Case topics 

The legal cases can be arranged to topic. The topics are the outcome of 
modeling the subject matter content. The functional differentiation of the 
knowledge results in a clear separation of categories of knowledge and their 
role in legal reasoning. For example the definitional part of the world 
knowledge of the GALA shows the basic concepts in the domain of 
administrative law. 
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• interested party 
• order 
• administrative authority 
• appeal 
• objection before appeal 

These concepts can be used as case topics. The components in the definition 
of the term are used to vary the content of the cases. For example, cases with 
the topic order may vary on types of format, sorts of subtypes of 
administrative authorities the order emanated from, sorts of subtypes of 
content, or a combination of these. 

o r d e r 
: supertype [ruling] 
: subtypes [order_with_general_scope, 
order_with_specific_scope] 

: format (written) 
: emanated_from (administrative_authority) 
: content (legal_act_by_public_law) 

3.5.3.2 Difficulty levels 

The functional differentiation of the knowledge also supports the 
arrangement of legal cases to level of difficulty. 
A legal case is assigned a difficulty level on the basis of the series of 
reasoning steps necessary to construct a legal solution. The number of 
reasoning steps is an indication for difficulty level. The more reasoning steps 
one has to perform to construct the legal solution the more difficult the legal 
case is. The number of components that make a legal solution is also an 
indication for difficulty level. The more components needed in the legal 
solution, the more difficult the legal case. In describing the assessment 
model, Breuker (1993) states that case abstraction, involving the 
abstract/transform inference, can mean a large range of types of inferences, 
dependent on the "distance" between the way the case is described and the 
way the norms are formulated. 
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The simplest way of abstraction is classification or identification of instances 
as concepts (Mayor and Aldermen of Haarlem = Mayor and Aldermen). 
Terminological abstraction requires more inferences (Mayor and Aldermen 
of Haarlem = Mayor and Aldermen = administrative authority). Underlying 
domain knowledge is used for interpreting the situation description. A 
situation description can be described in the legal terms used in the domain, 
or in primitive terms, or in common sense terms, or in a combination of 
these. 

3.5.3.3 Legal case examples 

To illustrate how to design a legal case we describe three cases, each with the 
same topic, but with different levels of difficulty. The definitional framework 
of the GALA contains five basic topics. 
Reasoning is restricted to this category of definitional knowledge. The topic 
selected is interested party, the difficulty levels are easy, medium and 
difficult. Article 1:2 section 1 of the GALA gives the following description of 
interested party. 

Interested party means: the person whose interest is directly affected 
by an order. 

To design cases with this topic the essential components within the 
description are used to vary the content. These components are 'person', 
"order' and 'interest directly affected'. Each case description for the topic 
interested party must at least contain facts on each of these three 
components. However, the description of the components differs with 
difficulty level. 
The case facts are described in more abstract terms in an easy case (legal 
terms), whereas they are described in more concrete terms for a case that is 
classified as difficult (common sense terms). 
An example of an easy interested party case is the Dapper Market case. The 
facts that play a role in the legal solution are indicated between brackets in 
c o u r i e r . 
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Already for many years there is the Dapper Market in the 
Dapperstreet in the district Zeeburg. [The q u a l i f i e d 
a d m i n i s t r a t i v e a u t h o r i t y t a k e s an o r d e r i n 
t h e m e a n i n g of t h e G e n e r a l A d m i n i s t r a t i v e 
Law A c t t o r u n t h e D a p p e r M a r k e t a l s o on 
S u n d a y s ] . [ A l e x a n d e r B o e r ] , [who l i v e s i n t h e 
d i s t r i c t Amste rdam Oud Z u i d , i n De 
L a i r e s s e s t r e e t ] , does not like it that the Dapper Market 
will be open on Sundays as well. He is a light sleeper, his health 
might be in danger. He makes an objection against the order of 
the district Zeeburg. 

Figure 3.8: The Dapper Market situation description. 

Is Alexander Boer an interested party according the General 
Administrative Law Act? 

Figure 3.9: The Dapper Market question. 

Article 1:2 section 1 GALA Interested party means: the person 
whose interest is directly affected by an order. 

the person = Alexander Boer 

an order = The qualified administrative 
authority takes an order in the meaning of 
the General Administrative Law Act to run 
the Dapper Market also on Sundays 

interest is directly affected IS NOT Alexander Boer, who 
lives in the district Amsterdam Oud Zuid 

Alexander Boer is not an interested party according to the GALA 

Figure 3.10: The Dapper Market solution. 
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The legal solution shows articles and article components that are matched to 
facts from the situation description. 
An example of a medium interested party case is the Hawthorn case. This 
case is characterized as medium, because we now have to decompose the 
order article into its successive article components as well. 

Mrs. Dubbeldam has a garden at the allotment complex 
Amstelglorie. In her garden grows a hawthorn tree. Mrs. 
Dubbeldam dislikes this tree enormously and she wants to get 
rid of the tree. She requests a permit to fell the hawthorn tree. 
[The q u a l i f i e d a d m i n i s t r a t i v e a u t h o r i t y ] 
grants Mrs. Dubbeldam [ t h e t r e e - f e l l i n g p e r m i t ] 
[by t h e l e t t e r of 10 O c t o b e r 1 9 9 8 ] . [Mr. v a n 
D i j k u m ] , [who h a s t h e g a r d e n n e x t t o M r s . 
D u b b e l d a m ] , hears about this permit. He is a devoted to 
everything that grows and blooms. He immediately writes a letter 
to the administrative authority that granted the tree-felling permit 
in which he makes his objections against the granting of the 
permit knowable. 

Figure 3.11: The Hawthorn situation description. 

Is Mr. van Dijkum an interested party according the General 
Administrative Law Act? 

Figure 3.12: The Hawthorn question. 
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Article 1:2 section 1 GALA Interested party means: the person 
whose interest is directly affected by an order. 

the person = Mr . van Di j kum 

Article 1:3 section 1 GALA Order means: a written ruling of an 
administrative authority constituting a legal act under public law 

a written ruling = by t h e l e t t e r of 10 October 
1998 
an administrative authority = The q u a l i f i e d 
administrative authority 

a legal act under public law = t h e t r e e - f e l l i n g p e r m i t 

interest is directly affected = who has t h e ga rden n e x t 
t o Mrs. Dubbeldam 

Mr. van Dijkum is an interested party according the General 
Administrative Law Act 

Figure 3.13: The Hawthorn solution. 

An example of a difficult interested party case is Soccer Club SHO. This 
case is classified as difficult, because next to decomposing the 'order' article, 
we also have to decompose the 'administrative authority' article. 

150 



Chapter 3 Domain of Practice: Administrative Law 

The soccer club SHO wants to move to municipal grounds at the 
border of the buildings of the municipality of Oud Beijerland. 
Major and Aldermen propose to the city council [ to r e n t 
t h e m u n i c i p a l grounds] to SHO for a ten year period. 
The city council agrees with this proposal and instructs the 
[Major of Oud B e i j e r l a n d ] to make an agreement with 
the soccer club. 
On the 2nd of March 1998 [ the w r i t t e n agreement] is 
made between the municipality Oud Beijerland and SHO. 
[Wim van P r o o i j en ] is the owner of a piece of land with 
an agrarian use. This piece of land is situated next to the piece of 
land where SHO will move to. 
Wim van Prooijen was engaged in negotiations with the 
municipality about purchasing this particular piece of land. Wim 
van Prooijen wants to use the land to expand his agrarian farm. 
Wim van Prooijen is furious. 

Figure 3.14: The SHO situation description. 

Is Wim van Prooijen an interested party according to the General 
Administrative Law Act? 

Figure 3.15: The SHO question. 
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Article 1:2 section 1 GALA Interested party means: the person 
whose interest is directly affected by an order. 

the person = Wim v a n P r o o i j en 

Article 1:3 section 1 GALA Order means: a written ruling of an 
administrative authority constituting a legal act under public law 
a written ruling = t h e w r i t t e n a g r e e m e n t 

Article 1:1 section 1 GALA Administrative authority means: 
(a) a body of a legal person which has been established under 
public law 
(b) another person or body corporate which is invested with any 
public authority 

Civil Code Book 2 Article 1 section 1 The State, the provinces, 
the municipalities, the district water boards and also all bodies 
with statutory powers under the Constitution, have legal 
personality 

Municipality Act Article 6 Each municipality consists of a city 
council, a Major and Aldermen and a Major. 

Major = Ma jo r of Oud Be i j e r l a n d 

a body of a legal person which has been established under public 
law = Majo r of Oud B e i j e r l a n d 

a legal act under public law IS NOT t o r e n t t h e 
m u n i c i p a l g r o u n d s 

Wim van Prooijen is not an interested party according to the 
GALA 

Figure 3.16: The SHO solution. 
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3.6 Conclusion 

Legal knowledge plays a determining role in solving legal cases. In learning 
to solve legal cases the problem is to come to grips with content rather than 
with method. To improve their legal case solving performance students 
benefit from insight in the structure of the applicable knowledge available in 
the legal sources. There is a basic difference between the ability to 
understand the legal knowledge and the ability to use this knowledge, to 
apply it to specific problem situations. 
The theoretical, or objective, structure of the legal knowledge is a different 
one than the functional structure. The legal source text structure is sequential, 
with some textual aids as indexing using article numbers, pronouns, 
conjunctions and terms. The structure of use, however, is an explicit 
structure. The explicit structure cannot be represented in a pure sequential 
textual format because it needs "branching". The explicit structure 
represents exception structures for normative parts of articles, procedural 
dependencies and hierarchies of concepts. 
To be able to improve the ability to use the knowledge, students have to 
acquire such an explicit structure of the legal knowledge on top of the legal 
source text structure. This explicit structure can only be acquired by applying 
the knowledge to specific problem situations, i.e. by using the knowledge. 
However, support can be organized to facilitate the acquisition of this explicit 
structure. We selected administrative law as the domain of practice. We 
described the objective structure of the legal knowledge in the domain and 
the functional structure. We showed that the functional knowledge structure 
does not follow the objective structure at all, but cross through it. Depending 
on what you are doing, in which stage of the problem solving process you 
are a specific knowledge structure, for example a definition structure or a 
normative structure, should be used. This requires jumping from one point in 
the objective structure to another. This makes clear that problems arise when 
legal knowledge has to be used, however, it also makes clear that we can use 
the functional knowledge structures as an organizational principle in 
supporting the student in acquiring the conceptual structure of use. The basic 
difficulty students have when using the legal knowledge is that they have to 
reconstruct the available objective structure in a 'structure of use'. The 
objective structure of the knowledge is an insufficient structure for using the 
knowledge. 
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In learning to solve legal cases students have to construct a structure of use 
based on the already acquired objective structure. It takes a long time to 
acquire insight in the mapping between the textual organization of the law 
and the conceptual structure of use. This conceptual structure cannot be 
acquired by explanation, it can only be acquired by using the objective 
structure. Because students have to acquire this structure of use we have to 
present them legal cases to solve. To support the efficient acquisition of the 
conceptual structure we present them guided access to the legal knowledge 
based on a functional differentiation of the knowledge. 
We already emphasized that there are basically two aspects related to 
learning legal case solving. Learning by doing requires a task to perform and 
we have to facilitate the process of learning to solve' legal cases. We first 
explored legal case solving to get a better understanding of what the task of 
legal case solving implies and where difficulties for law students arise. We 
performed an analysis of what it takes to solve a legal case to be able to 
perform this task correctly. We also detected difficulties students encounter 
and we proposed remedies to overcome these difficulties. In the next chapter 
(Chapter 4) we will address the issue of facilitating the process of learning to 
solve legal cases. 
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Arranging Instruction 

4.1 Introduction 
This chapter is about arranging instruction for learning legal case solving. 
There are two requirements involved in learning to solve a legal case. The 
first requirement is that the legal case solving process must be carried out 
correctly. Therefore we examined legal case solving in the Chapters 2 and 3. 
The second requirement is facilitating the process of learning to solve a legal 
case, which is the subject of this chapter. In Chapter 2 we discussed the legal 
case solving task. In Chapter 3 we discussed the content and structure of the 
legal knowledge involved in performing the task. This resulted in 
conceptualizations of the legal case solving task and the legal knowledge; 
insight in what it takes to solve a legal case and where and why difficulties 
and problems arise. We obtained evidence for our hypothesis that difficulties 
in legal case solving are first of all caused by insufficient mastery of, or 
insight in, the subject matter. There was also evidence that methods emerge 
from problem solving, instead of being the driving force. These findings have 
major consequences for arranging instruction to facilitate the learning of 
legal case solving. Instead of presenting an explicit method for legal case 
solving we want to present an instructional environment that offers guided 
access to the subject matter content. Therefore we now examine how to 
arrange the instruction. In designing instruction many decisions have to be 
made. These design decisions involve topics as the learning goal, how to 
reach that goal, what the students have to do, how things are explained when 
things go wrong, how to present the subject matter and the problem 
situations, how to keep track of what the student is doing (monitoring), how 
to bridge the gap from the analysis of the mistake to the instruction (the 
reaction), how to react to what the student is doing, how to communicate with 
the student etc.. 
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Although many authors stress the importance of designing instruction on the 
basis of a theory on learning and instruction (see, for example, Gagné, 1965: 
Ausubel, 1968; Mettes &"Pilot, 1980; Merrill, 1983; Gagné, Briggs & 
Wager, 1992; Warries & Pieters, 1994), (legal) educational practice often 
lacks this theoretical foundation. The design resulting from such an 
unfounded approach is based on ad hoc and intuitive decisions and therefore 
makes it impossible to account for mistakes and difficulties arising from 
realizing the design. The same is true for the design of computer assisted 
instruction or intelligent tutoring systems (see, for example, Romiszovvski, 
1986; Jonassen, 1988; Jones, 1988; Berkum & de Jong, 1991; Reichgelt, 
Shadbolt, Paskiewicz, Wood & Wood, 1993; Kamsteeg. 1994; Kuyper, 
1998). 

Clearly, one of the most important design decisions in the implementation 
of an Intelligent Tutoring System is the choice of the teaching strategy 
according to which the system tutors. Unfortunately, most of the work in 
Intelligent Tutoring Systems has ignored the psychological literature on 
effective instruction. (Reichgelt et al., 1993, p. 239). 

To make and justify decisions we argue that the instructional design 
decisions should be based on instructional theory, where a proper 
instructional theory, in turn, should be based on a theory of learning. 
Adopting global, but related, theories on learning and instruction may offer 
prescriptions for arranging practical instruction resulting in a coherent and 
consistent instructional model. 
We first describe the general principle that an instructional theory should be 
based on a theory of learning. This is followed by introducing the selected 
learning theory and a view on learning problem solving. 
We then discuss what approach to take in arranging practical instruction for 
learning legal case solving. Motivational factors must be taken into account 
as well, therefore the approach selected to account for the relation between 
motivational issues and learning and to account for evoking and sustaining 
motivation within instruction is described as well. The selected prescriptions 
are then applied to arranging instruction for learning legal case solving 
resulting in an instructional model for learning to solve legal cases. 
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4.2 Arranging Instruction 

Ausubel (see, for example, 1967, 1968) is one of the first researchers who 
connects cognitive psychological theories about learning with prescriptions 
for teaching. 

There is, [....], a very close relationship between knowing how a pupil 
learns and the manipulable variables influencing learning, on the one hand, 
and knowing what to do to help him learn better on the other. [....] It would 
seem reasonable, therefore, to suppose that the discovery of the most 
effective methods of teaching would be inherently dependent upon and related 
to the status of the learning theory. (Ausubel, 1968, p. 11). 

Instruction is designed to teach a certain subject and/or skill, however, 
teaching is not an end in itself. As Ausubel puts it: 

By teaching is essentially meant the deliberate manipulation of learning 
processes by some external agency for the purpose of enhancing learning 
outcomes (Ausubel, 1967, p. 212). 

the facilitation of learning is the only proper end of teaching (Ausubel. 
1968. p. 12). 

In short: teaching should aim at facilitating learning. Although this may seem 
rather obvious, even a truism, it claims a close relation between a model of 
learning and an instructional model. 
A theory of learning as basis and guideline has relevance for the design of 
the instruction. To understand the learning processes enables the discovery 
of the most effective methods of manipulating these learning processes. 
Therefore, to be able to arrange practical instruction on the basis of relations 
between learning processes and instructional activities it is necessary to select 
a theoretical framework that describes these relations as explicitly as 
possible. However, learning theories differ with regard to their view on 
learning processes, and instructional theories differ with regard to 
prescriptions on arranging instruction. In designing our instructional model 
for learning legal case solving we therefore formulated the following criteria 
for selecting our theoretical basis. 
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In our opinion our theoretical basis should indicate: 

• an explicit description of learning [4.2.1; 4.2.2] 

• an explicit description of the relation between learning and instruction 
[4.2.3] 

• an explicit description of how to arrange instruction to enhance and 
support learning [4.2.4] 

• an explicit description of the relation between motivational issues and 
learning [4.2.5] 

• an explicit description of how to arrange conditions in the instruction in 
such a way that motivational issues are taken into account [4.2.5] 

We will now introduce and discuss these items in the order as listed. 

4.2.1 Learning 

There are two major theoretical approaches to learning. These are 
behaviorism' (see, for example, Watson, 1930; Skinner, 1938) and the 
cognitive approach2. Within the cognitive approach the information-
processing framework is the dominant paradigm. 

It attempts to analyze cognition into a set of steps in which an abstract 
entity, called information, is processed (Anderson, 1995a, p. 12). 

1 Behaviorism is entirely concerned with the study of external behavior. The workings of 
the mind that underlie these behaviors is not studied, all uses of mental constructs in 
explaining behavior are rejected. See also Chapter 2. 
: Cognitivism studies the complex mental processes that are stated to play an important 
role in determining human behavior. 
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Two other approaches to learning within the cognitive approach are 
connectionism (see, for example, McClelland & Rumelhart, 1986) and the 
situated cognition approach4 (see, for example, Brown. Collins & Dusuid, 
1989; de Corte, 1996). To summarize: 

• behaviorism 

• cognitivism 

• information processing 

• symbol manipulation theory 

• connectionism 

• situated cognition 

We select the cognitive approach to learning and within this approach we opt 
for the information processing framework. We do so because this approach 
offers the most explicit and transparent description of learning and learning 
processes and explicitly describes the relation between internal processes and 
external behavior being most important for arranging instruction. The 
information processing approach sees the mind as a system that constructs 
and manipulates symbols. Learning is defined as changes in the way 
information is represented and processed. 

Within the framework of cognitive psychology learning is the study of how 
symbolic representations and processes change and how these chances affect 
observable actions (Vosniadou, 1996, p. 23). 

3 Connectionism is set opposite to the symbol manipulation theory dominant within the 
information processing view. "The symbol manipulation theories explain cognition in 
terms of abstract symbols ignoring issues of the neural realization of these symbols. (...) 
connectionism, holds that cognition should be explained in terms of the interactions 
between connected neural-like elements." (Anderson, 1995a, p. 17). 
4 Situated cognition emphasizes the importance of the social environment in explaining 
human cognition. Researchers in this field argue that there is no need to postulate mental 
processes because behavior is a direct response to the situation in the environment 
(Suchman. 1987). 
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There are basically two areas where changes can occur as a result of learning. 
One is the change in the representations that underlie human cognitive 
activity. Learning then involves the acquisition of new knowledge structures 
and the revision of existing ones. The other area is the changes in the 
strategies the cognitive system uses to process information. Learning then 
involves the acquisition of new procedures for processing information and 
the revision of existing procedures. To summarize the two main areas where 
changes can occur as a result of learning are: 

1. changes in the representations that underlie human cognitive activity. 
Learning involves the acquisition of new knowledge structures and the 
revision of existing ones. 

2. changes in the strategies the cognitive system uses to process 
information. Learning involves the acquisition of new procedures for 
processing information and the revision of existing procedures. 

4.2.2 Learning Problem Solving 

In Chapter 2 we defined legal case solving as domain specific problem 
solving. As reviewed in Chapter 2, Newell & Simon (1972) produced an 
influential framework for understanding human problem solving. The key 
concepts in this framework are states, goals, operators and search. There 
seem to be three essential features in problem solving: goal directness, sub 
goal decomposition and operator application. Problem solving activity is 
characterized as search for a sequence of operators that will transform the 
current state into the goal state (Anderson, 1995b). To be able to arrange 
instruction for learning legal case solving we have to find out in what way 
people learn to solve problems. How do we become skilled problem solvers? 
Solving a problem, or as in our case solving a legal case, involves the 
application of specific domain content to a specific problem to construct a 
solution. The more we are able to apply this knowledge the better problem 
solvers we are. In problem solving research a distinction is made between 
two types of knowledge that play a role in learning to become skilled 
problem solvers: declarative knowledge and procedural knowledge. 
Declarative knowledge is the static domain content knowledge, the 
knowledge about the world. 
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The application of that knowledge to a specific problem situation, that is the 
knowledge about how to perform cognitive activities, is referred to as 
procedural knowledge (see, for example, Anderson 1981, 1982, 1983, 1995a. 
1995b; Singley & Anderson, 1989). Procedural knowledge originates in 
problem solving in which a goal is decomposed into subgoals for which the 
problem solver possesses operators. Such procedural knowledge is often 
referred to as skill\ Under the name of ACT* theory Anderson describes in 
a very explicit way what is known about the acquisition of skills and their 
relationship to declarative knowledge6. 
To develop expertise in legal case solving, that is to become a skilled case 
solver, one has to acquire strategies for dealing with complexity. Anderson 
states that one dimension of learning to cope with the complexity and in turn 
become a skilled problem solver is the acquisition of better and better 
strategies for coping with complexity. One way to deal with complexity is to 
automate more and more of the skill. The parts of the skill that are automated 
no longer require cognitive involvement so the problem solver can focus on 
the more problematic aspects of the skill. The major requirement for 
acquiring these strategies for coping with complexity is practice. 
Based on many examples of skill acquisition, for example, Singley & 
Anderson (1989) studied the beginning stages of acquiring text-editing 
skills, it is concluded that skill acquisition starts out with a large cognitive 
component that decreases with practice. 

As a skill becomes more practiced, the skill undergoes dramatic changes, 
including great reductions in its cognitive involvement. (Anderson, 1995b, 
p. 316). 

Fitts (1964) and Anderson (1982) proposed that skills go through three 
characteristic stages as they develop. Fitts called the first stage the cognitive 
stage. 

The term skill refers to both motor skills (swimming, cycling) and cognitive skills 
(solving a legal case, solving a geometry proof problem). However, we focus on the 
development of cognitive skills (or in terms of Gagné intellectual skills). 
6 Anderson also tested his model of learning problem solving in a computational model of 
learning problem solving see. for example, Anderson (1981. 1982, 1990). Reiser. 
Anderson & Farrell (1985), Anderson. Franklin Boyle. Corbett & Lewis (1990). 
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The second stage is called the associative stage, where the third stage is the 
autonomous stage. 

A skill develops from the cognitive stage to the associative stage and then 
to the autonomous stage. (Anderson, 1995b, p. 320). 

4.2.2.1 The cognitive stage 

In this stage of novel problem solving the problem solver develops a 
declarative encoding of the skill. This means that she commits to memory a 
set of facts relevant to the skill. Learners typically rehearse these facts as they 
first perform the skill (e.g. "Lets see, interested party is defined in the 
GALA"). Because the knowledge is still in declarative form the use of the 
knowledge is very slow, because specific facts have to be retrieved from 
memory and interpreted to solve the problem at hand. 

4.2.2.2 The associative stage 

In this stage two essential changes take place. The errors in the initial 
understanding are detected and eliminated, and the connections between the 
various elements required for successful performance are strengthened. This 
results in a successful procedure for performing the skill. Although it does 
not have to be the case that the declarative representation is replaced by the 
procedural representation, from now on the procedural representation 
governs the skilled performance. 

4.2.2.3 The autonomous stage 

In this stage the procedure developed in the previous stage becomes more 
and more automated and rapid. The procedure comes to apply more rapidly 
and more appropriately. Speed and accuracy are the two dimensions of 
improvement with practice. 

4.2.2.4 Developing expertise 

Examining the nature of expertise in a variety of fields have brought more 
insight into the phenomena associated with skill acquisition. 
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Since the mid-70s researchers started looking at experts in a large variety of 
domains (for example, composing, chess, physics, mathematics, computer 
programming). This resulted in the identification of some of the ways in 
which problem solving becomes more effective with experience being: 
proceduralization, tactical learning, strategic learning, problem representation, 
pattern learning and improving long term memory storage and retrieval. 
With developing expertise a change occurs in the degree to which subjects 
rely on declarative knowledge. With practicing problem solving comes the 
conversion of the declarative knowledge into procedural knowledge being the 
process of proceduralization (Anderson, 1982). As students practice, for 
example, legal case solving, components of problems reoccur and they 
remember the solutions to these components. This is referred to as tactical 
learning being the process by which one learns specific rules for specific 
problems (Greeno, 1974). Besides learning these tactics, or sequences of 
moves to solve subproblems, changes also occur in how to organize a 
solution to the overall problem. 
This is referred to as strategic learning (Larkin, 1981). Developing expertise 
in a domain involves the discovery of those strategies that are optimal for this 
particular domain. Problem solvers also learn to represent key aspects of 
problems that enable the application of more effective problem solving 
procedures (see, for instance, Chi, Feltovich & Glaser, 1981; Lesgold, 
Rubinson, Feltovich, Glaser, Klopfer & Wang, 1988). De Groot (1946, 
1965) first discovered that experts seem to display a special enhanced 
memory for meaningful problems in their domain of expertise. Experts 
recognize chunks in problems being patterns of elements that reoccur in 
problems (Chase & Simon, 1973). Experts' pattern learning and better 
memory is part of tactical learning. There is also evidence that expertise 
involves the ability to remember more patterns as well as larger patterns 
(Chase & Ericsson, 1982), developing expertise therefore also involves 
improvement in storage and retrieval of problem information. 

4.2.3 Learning and Instruction 

We want to arrange instruction for learning legal case solving. The theory on 
skill acquisition by Anderson presents an elaborate information processing 
theory of learning problem solving with implications for arranging 
instruction. 
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The difference between novice and expert problem solving may indicate a 
potential learning route from novice to expert. However, novices solve 
problems in a different way than experts do. A novice can solve a problem, 
although in a different but more verifiable way than experts do. As is also 
shown in Chapter 2, novices do not have disposal of domain specific 
methods, because their knowledge is not structured enough yet to make it 
available for these domain specific methods. During problem solving a 
novice learns what knowledge is relevant or not. Skill acquisition as 
described by Anderson (1982, 1995a, 1995b) states that a novice will go 
through three different stages of skill acquisition. To become a skilled 
problem solver it is therefore necessary to present the learner with problems 
to solve to actually transit through these stages. Therefore the way in which 
experts solve problems is not the right way to teach novices. However, in 
what way do we apply these research findings on skill acquisition to 
instructional practice? We need to relate the learning theory to an 
instructional theory. Anderson provides us with a very detailed and explicit 
theory on learning problem solving that is also applied to arranging problem 
solving instruction (see, for example, Anderson, Farrell & Sauers, 1984). 
Anderson's focus is on training the skill by having the student perform parts 
of the skill that have to be mastered before she may proceed. Mistakes are 
repaired immediately. However, the instruction arranged on the basis of his 
theory is restricted to cognitive aspects, whereas arranging instruction also 
involves affective and organizational aspects. Therefore we turn to theories 
that incorporate a broader view on instruction. Learning legal case solving 
involves complex learning processes. The main theories available that 
describe these more complex learning processes from a cognitivist point of 
view and relate them to instruction are Ausubel (1967, 1968), Gagné (1965, 
1985) and Gal'perin (1978). 

In his Educational Psychology. A Cognitive View (1968) Ausubel presents 
his educational psychology involving general principles of facilitating school 
learning. The applied aspects derived from these principles would in turn 
constitute a theory of instruction. 

164 



Chapter 4 Arranging Instruction 

In defining his cognitive structure theory of meaningful verbal learning 
Ausubel adopts the approach of Gagné (19657) regarding the distinction 
among principal kinds of learning. However, the focus of Ausubel's theory 
is on the acquisition of domain knowledge, not on learning problem solving. 

In his The Conditions of Learning Gagné (1965, 1985) also states that the 
purpose of instruction is to support effective and efficient learning. Gagné 
(1985) selects the information-processing model of learning. 

The information-processing model of learning and memory is of great 
significance for the planning and design of instruction in educational 
programs (Gagné, 1985, p. 69). 

This model postulates a number of internal structures and corresponding 
processes (attending, storage in short-term memory, encoding, storage in 
long term memory, retrieval, response, and performance), where external 
events influence the internal processing. According to Gagné learning is 
largely dependent on events in the environment with which the individual 
interacts. The change in performance is what leads to the conclusion that 
learning has occurred. 

...there are several varieties of performance types that imply different 
categories of learned capabilities (Gagné, 1985. p. 20). 

These varieties of performance may also be differentiated in terms of the 
conditions of their learning. These conditions under which learning takes 
place can be observed and described. In searching for and identifying these 
conditions a distinction is made between the capabilities internal to the 
learner and the stimulus situation outside the learner. The internal conditions 
see to the cognitive processing required and the presence of required 
prerequisite knowledge and skills. The external conditions are the 
environmental stimuli that support the learners cognitive processing. 

7 In the first edition of The Conditions of Learning Gagné's view on learning is largely 
based on behaviorism. In the later editions however. Gagné embraces the cognitive 
approach. 
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The content of external conditions depends on the desired learning outcome 
and the internal conditions. The learning of each type of new capability starts 
from a different point of prior learning and is likely also to demand a 
different external situation. 
This also indicates an intimate relation between the model of learning and the 
model of instruction. Gagné describes this relationship as follows. 

Instruction may be thought of as the institution and arrangement of the 
external conditions of learning in ways which will optimally interact with 
the internal capabilities of the learner so as to bring about a change in these 
capabilities (Gagné, 1967. p. 295). 

Learning outcomes or learned capabilities are varieties of what is learned. 
Depending on the learning outcome the conditions of learning vary. 
For learning a specific capability specific learning conditions, both internal 
and external, are required. Outcomes of learning are considered as 
performance categories. A learned capability can be observed by a type of 
performance that implies the learning of a specific capability. From these 
performances inferences can be made about the learned capabilities which 
make them possible. Gagné distinguishes five types of human performances 
that have common characteristics, being: 

• verbal information 

• intellectual skills 

• motor skills 

• attitudes 

• cognitive strategies 

Each category implies that a different kind of capability has been learned. 
Gagné states that in the end learning is concerned with five different kinds of 
things you have to know or that you must be able to do (capabilities). These 
categories of learned capabilities differ in the human performances they 
make possible and the internal and external conditions favorable for their 
learning. Different types of information processing are required for each of 
the learning outcomes, and each learning outcome differs with regard to the 
external conditions required. 
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The conditions of learning [ ] are concerned with the external events that 
support the different types of learned capabilities, as well as the internal 
events (processes) these external events influence. These conditions provide 
a basis for the design of effective instruction (Gagné. 1985, p. 70). 

When designing instruction both types of conditions should be specified as 
complete as possible to produce the desired learning outcome(s). 

Proper usage of principles of learning to achieve effectiveness of outcomes 
requires first that the class of learning outcome be identified for any specific 
learning task that the learner undertakes. Once this is done, steps can be 
taken to discover what internal conditions are applicable to the learning task, 
and further to arrange the external conditions so that the expected outcome 
will be achieved (Gagné, 1985, p. 258). 

Knowledge about conditions of learning should therefore be applied to the 
design of instruction (systematic instructional planning). 

Gal'perin (1978) in turn states that learning is the formation of mental 
actions. Meaning can only be acquired by action. Gal'perin distinguishes 
three levels of action: 

• material action, concrete manipulation of objects 

• verbal action, manipulation of words 

• mental action, manipulation of mental representations 

Effective learning consists of the planned progressive internalization of 
external action. Therefore instruction should emphasize knowledge of what 
to do, how to do it and when to do it. Instruction based on the learning 
theoretical approach of Gal'perin is in essence learning by doing. To 
thoughtfully execute an action repeatedly is supposed to account for 
learning. Instructing a new mental action takes place following an orientation 
stage, a material practice stage, an overt verbal practice stage, a silent verbal 
practice stage and a mental action stage. Within each of the stages one or 
more aspects as the level, the extensiveness, the generality and the mastery of 
the action changes. 
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The theory of Gagné and the theory of Gal'perin both give global 
prescriptions for arranging instruction. To be able to arrange practical 
instruction, more specific prescriptions are necessary, although the global 
theory may offer something to go by. The theory of Gagné has been 
extended and refined by Merrill (1983), whereas the theory of Gal'perin has 
been extended and refined by Mettes & Pilot (1980). 

4.2.3.1 Component Display Theory 

The Component Display Theory (CDT) by Merrill (1983) provides a level of 
detail for arranging instruction that is lacking in Gagné's approach. The 
Component Display Theory (CDT) offers a set of detailed prescriptions for 
the design of instruction. The CDT, like Gagné's work, assumes that learned 
capabilities can be categorized into a limited number of categories. 

CDT is founded on the same assumptions as Gagnés work - namely that 
there are different categories of outcomes and that these categories require a 
different procedure for assessing achievement and a different procedure for 
promoting the capability represented by the category (Merrill, 1983, p. 
284). 

Gagné attempts to describe the conditions necessary for the acquisition of 
each outcome category in terms of traditional learning psychology variables 
and classifies outcomes on one dimension: performance. Merrill (1983) 
attempts to formulate a more presentation oriented description. Objectives are 
classified on two dimensions: performance and content. 

CDT defines several categories of objectives using a two dimensional 
classification system with performance level as one dimension and content 
type as the other dimension. CDT also defines a set of primary and 
secondary presentation forms. The theory postulates that for each type of 
objective there is a unique combination of primary and secondary 
presentation forms that will most effectively promote acquisition of that 
type of objective (Merrill. 1983, p. 283). 

Outcome categories are specified by the two dimensional performance -
content classification scheme. 
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The CDT assumes that for each performance - content category there is a 
combination of primary and secondary presentation forms that will result in a 
more effective, efficient and appealing acquisition than will any other 
combination of displays. The CDT offers a set of prescriptions that indicates 
what instructional strategy is most likely to optimize the achievement of the 
desired outcomes under the specified conditions. 

4.2.3.2 Program of actions and methods 

The approach of Gal'perin has been the inspiration for developing an 
instructional method for learning problem solving, the Program of Actions 
and Methods (PAM)8. This instructional method is based on a combination 
of theories of learning being Gal'perin (1978), Landa (1976) and Talyzina 
(1973). 
Mettes & Pilot (1980) have designed instruction for learning to solve 
physics problems with an application of their instructional method to 
thermodynamics problem solving. The emphasis is on a systematic way of 
solving problems by explicitly teaching a domain specific Program of 
Actions and Methods for problem solving. The goal of the instruction is that 
a student is able to solve a problem in a systematic way. The information 
given to student in the process of solving a problem is a list of basic relations 
and a hierarchical set of domain specific heuristic guidelines named a 
Program of Actions and Methods. Problem solving steps in PAM are: 

• orientation on the problem 

• formation of a complete representation of the problem 

• formalization of the problem representation 

• solving the problem 

• evaluation of the solution 

In actual instruction the PAM is presented to the student as a Systematic 
Problem Approach (SPA) worksheet where the problem solving steps are 
indicated. 

* In Dutch: Gewenst Handelings Verloop (GHV). 
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4.2.3.3 Our preference 

With these refinements based on two different global theories on instruction 
the implications for arranging practical instruction become clearer. Mettes & 
Pilot (1980) present an instructional model for learning problem solving 
where the emphasis is upon learning an explicit method. To be able to make 
a decision about our theoretical framework for arranging instruction we now 
have to ask ourselves 

Does instructing a method help the student learn to solve legal 
cases? 

The research by Mettes & Pilot (1980) indicates that using an explicit 
method in instruction may support learning9. They state that instructing a 
domain specific problem solving method will facilitate the process of 
learning to solve these domain specific problems. Using a method for 
instruction has the advantage that a method is explicit, can be taught and 
learned and supports progression such that a student improves her problem 
solving capabilities using the method. 
The instructional model proposed by Mettes & Pilot (1980) promotes the 
use of a method being a fixed set of actions to realize a certain goal. Their 
findings are that instructing a method helps to learn Thermodynamics 
problem solving (Mettes & Pilot, 1980). 
However, there are a number of reasons why these findings from the domain 
of physics cannot be generalized to the domain of law, because physics 
knowledge is not the same as legal knowledge10. For one, legal rules do not 
offer a systematic description of the legal domain; legal norms only present 
an ideal world. Legal knowledge is inconsistent, and there are hardly any 
principles and theories to fall back upon. 

9 However, research by Brunei' (1973) states that in instruction learning a method for 
problem solving must only be used for average or poor performing students, but not for 
good performers. 
10 The interpretation of a problem situation in physics may be the same as a legal 
problem situation ("This is a balloon ..." compared to "This is an administrative 
authority"). However, the application of rules in physics is totally different than in law. In 
physics rules are complete descriptions of the world, abstract and predictable, where legal 
rules are not. 
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Because there is no theory, exceptions are also not predictable. As we made 
clear in Chapter 2, to solve a legal problem a great deal of legal knowledge is 
needed besides a method. Knowledge and method cannot interact on the 
basis of a good theory, because in the legal domain such a theory is non
existent (or too implicit and controversial). This lack of a theory may be 
inherent to the legal domain. Instead of instructing the connecting theory 
both the knowledge and the method have to be instructed. 
We do not use the instructional model of Mettes & Pilot to arrange 
instruction for learning legal case solving, because it is too restricted. The 
major problem for students in learning to solve legal cases is to acquire a 
conceptual structure of the legal knowledge (see Chapter 3). Although some 
systematic guidance may help to prevent the students to 'jump to 
conclusions' and to keep track. As we showed in Chapter 2 and Chapter 3 
you must have domain knowledge available to understand the method, its 
operation and its effects. Using a method, or having a method available, can 
be useful to prevent jumping to conclusions. Using a method may also result 
in a proper conceptualization of the problem and the process of solving the 
problem. However, explicit instruction of a method may result in a lack of 
understanding, because as we think, a method should flow from the structure 
of the knowledge. Given the analysis of skill acquisition Anderson (1995a, 
1995b) states that in arranging instruction for acquiring a skill the underlying 
knowledge elements have to be identified and students should be brought to 
mastery on all these elements. The term used by Anderson (1995a, 1995b) 
for analyzing the materials into the underlying components, which are the 
basic facts and rules, is componential analysis. 

For arranging instruction on skills, Anderson (1995b) explicitly refers to the 
instructional approach of Gagné. 

[ ] complex skills can be decomposed into a large number of production 
rules and how the learning of the skills can be analyzed as the learning of 
the component rules. This approach implies that the key step in teaching a 
particular skill is a cognitive analysis into the component rules and that a 
Gagné-like program should be applied to the instruction of these target 
rules. (Anderson. 1995b. p. 398). 

Componential analysis relates to one of the main principles in the theory of 
Gagné being prerequisite learning. 
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We do not adopt the approach by Gal'perin (1978) and Mettes & Pilot 
(1980), but opt for the approach by Gagné (1965, 1985) refined and 
extended by Merrill (1983). In our view this approach presents better 
support for learning legal case solving, because of the prerequisite learning 
principle, the explicit relation between content and performance in defining a 
learning outcome and the emphasis on the presentation forms. In this way 
both the knowledge necessary to be able to solve the legal case, as some 
systematic guidance in solving a legal case are taken into account in the 
instructional model. The student will not be presented with an explicit 
method that she has to learn, but is presented with the task components and 
task characteristics. She will learn to solve a legal case in a systematic way 
not by learning the series of steps explicitly, but through actual task 
performance. She will have to perform the task in an environment that 
presents her with the basic task components and task characteristics to 
support systematic legal case solving while at the same time guided access to 
the subject matter content is offered. 

4.2.4 Arranging practical instruction 

We decided to arrange practical instruction for learning legal case solving 
using the instructional approach by Merrill (1983). We set of with 
describing the performance - content classification scheme and the 
presentation forms in more detail. This is followed by a description of the 
relation between the performance - content classification scheme of learning 
outcomes and the different types of primary and secondary presentation 
forms. 

4.2.4.1 The performance - content classification scheme 

Merrill (1983) distinguishes three performance levels and four content levels. 
The performance levels see to what the student has to do, or what is 
demanded from the student. The content levels see to what kind of learning 
should take place. The performance categories are derived on the basis of 
assumptions about the nature of human memory and learning processes. 
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These performance categories are: 

1. remember (Gagné: verbal information), requires the student to search 
memory in order to reproduce or recognize some item of information that 
was previously stored. 

2. use (Gagné: intellectual skill), requires the student to apply some 
abstraction to a specific case. 

3. find (Gagné: cognitive strategy), requires the student to derive or invent a 
new abstraction. 

The content categories are derived on the basis of some assumptions about 
the nature of subject matter. These content categories are: 

1. fact (Gagné: verbal information), arbitrarily associated pieces of 
information such as a proper name, a date or an event, the name of a place 
or the symbol used to name particular objects or events. 

2. concept (Gagné: concrete concept and defined concept), groups of 
objects and events, or symbols that share some common characteristics 
and that are identified by the same name. 

3. procedure (Gagné: rule), ordered sequence of steps necessary to 
accomplish some goal, solve a particular class of problems or produce 
some product. 

4. principle (Gagné: higher order rule), explanations or predictions of why 
things happen in the world, those cause - effect or correlation 
relationships that are used to interpret events or circumstances. 

levels of 
performance 

remember 

use 

find 

types of content 
fact concept 

X X 

X 

X 

procedure 

X 

X 

X 

principle 

X 

X 

X 

Table 4.1: The Performance - Content Matrix. 
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The combinations'' depicted in Table 4.1 are the possible objectives that can 
be specified (for example, remember fact). 
Each type of objective requires a unique set of conditions to promote optimal 
acquisition of the capabilities specified by the objective. Given certain 
conditions related to a certain objective the student will be able to 
demonstrate certain behavior. The behavior is an indication of the availability 
of competence defined by the learning objective. 

4.2.4.2 Presentation forms 

The CDT postulates that all instructional presentations consist of a sequence 
of separate displays or presentation forms. Every presentation of instruction 
can be described as a sequence of these presentation forms. There are four 
types of presentation forms. The primary presentation forms, the secondary 
presentation forms, the process displays and the procedural displays. 
Primary presentation forms are the major vehicles of the instruction. 
Merrill (1983) postulates that all cognitive subject matter can be represented 
on two dimensions being the specificity of subject matter and the responsive 
expectation for the student. To summarize: 

• the specificity of subject matter 

• general level, a generality 

• particular level, instances 

• the responsive expectation for the student 

• an expository way, which entails merely telling, illustrating or 
showing the student 

• an inquisitory way, in which the student is expected to respond by 
completing the statement or applying a generality to a specific case 

Secondary presentation forms are those methods that are used to facilitate the 
students processing of the information or to provide items of interest such as 
contextual background. These supportive and facilitating methods are related 
to the particular primary presentation form that is being used. 

'' Facts have no general or abstract representation so there is no use - fact and find - fact 
cell in the matrix. 
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For the most part these secondary presentation forms are elaborations of the 
primary presentations. 
Process displays consist of instructions or directions presented to the student 
suggesting how she should consciously process the information that is 
presented (how to think about or how to process information, for example, 
close your eyes and try to say the generality in your own words). Procedural 
displays are directions to the student indicating how to operate the equipment 
being used to present the material (examples: turn the page, turn on the audio 
recorder). 

4.2.4.3 An instructional model 

There is a relation between the performance - content classification scheme 
of learning outcomes and the different types of primary and secondary 
presentation forms. The CDT assumes that for each performance - content 
category there is a combination of primary and secondary presentation forms 
that will result in more effective, efficient and appealing acquisition than will 
any other combination of displays. Relating the performance - content 
classification scheme of learning outcomes with the different types of 
primary and secondary presentation forms represents a model of instruction. 
Merrill (1983) also describes a set of propositions concerned with 
consistency. 
• the consistency between the performance classification and the primary 

presentation forms used to present this information. The consistency 
hypothesis is based on Gagné's (1965, 1985) assumption that there are 
different kinds of outcomes and that each of these different kinds of 
outcomes requires a different set of conditions to promote its acquisition. 

• the consistency between the content classification and the primary 
presentation forms used to present this information. The characteristic of 
the presentation forms should differ from one content type to another. 

• the consistency between the primary presentation forms and the 
secondary presentation forms that should be added to the primary 
presentation forms. Even when a presentation is consistent there are still 
additional strategy considerations that will result in improved 
performance. The addition of secondary presentation forms increases the 
probability of an increment in the students' performance. 
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4.2.5 Motivation and Learning 

The information-processing model of learning and memory describes 
internal structures and corresponding processes that they carry out12. During 
the course of an act of learning a number of different processes are at work. 
These processes can be analyzed into phases. Gagné recognizes motivation 
as an important stage in learning being the first phase of learning in this 
model. However, Gagné does not offer an explicit description of motivation. 
The role of motivation in learning remains somewhat undistinguished and 
shallow. In the approach of Merrill (1983) knowledge about the motivational 
design of instruction is not systematically integrated either. 

4.2.5.1 The ARCS model 

Keller & Suzuki (1988) developed the ARCS model. This model is based on 
the model of learning and instruction of Gagné (1965, 1985). The research 
by Keller & Suzuki (1988) incorporates motivational issues into Gagné's 
approach. They state that motivation can influence both the quantity and the 
quality of learning. Therefore attention should be paid to implementing 
motivation in the design of instruction for supporting learning. They describe 
a systematic approach to designing motivational aspects of instructional 
computer programs to make the instruction appealing, efficient and 
instructionally effective. The ARCS model postulates that there are four 
factors in the motivation to learn. These four factors are: 

A attention: arouse and sustain curiosity and attention. 
R relevance: connect instruction to important needs and motives. 
C confidence: develop confidence in success, generate positive 

expectancies. 
S satisfaction: manage reinforcement. 

" Motivation always played a major role within behaviorist theories (reinforcement). 
However, in the cognitive approach motivation for a long time disappeared from sight. 
The relation between cognition and motivation was taken up again within the field of 
psychonomics at the end of the eighties (Frijda, 1986). 
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External events influence internal processing and can have the effect of 
promoting or hindering learning. The arrangement of external events 
(instruction) in an appropriate way supports the operation of internal 
processes. How to arrange conditions in the instruction in such a way that 
motivational issues are taken into account? The task for the instructional 
designer with regard to motivation is to identify the available motives of 
students and to channel these motives into activities that accomplish the 
objectives. The instructional designer has to identify the motives of students 
and should use these motives. Gagné distinguishes three types of motivation: 
incentive motivation, task motivation and achievement motivation. Keller & 
Suzuki (1988) describe a systematic approach to designing motivational 
aspects of instructional computer programs. The model, the ARCS model, 
specifies attention, relevance, confidence and satisfaction as the major factors 
in motivation. 
Attention is directed to salient elements of the learning task or the 
performance conditions. 
The motivational concern is with getting and sustaining attention. Things that 
are novel, surprising, incongruous and uncertain raise attention. 
Perceiving the relevance of the instruction is an important factor in motivating 
the student. The student is likely to wonder why she should study the 
presented material, how this relates to her interests or goals. The relevance of 
the instruction should be established. 
The student has to believe that there is an acceptable probability of success. 
The challenge should be within acceptable boundaries. 
The students' confidence should be build or maintained. To master new 
skills and knowledge the student needs freedom to make mistakes without 
embarrassments. Features in instruction that promote feelings of personal 
control over outcomes will help develop confidence and persistence. It is also 
important to provide students with options to choose from and have them 
consider the consequences of each choice. 
If outcomes of learners efforts are consistent with their expectations and if 
they feel good about the outcomes they are likely to remain motivated. 
Factors that influence satisfaction are, for example, reinforcement, feedback 
and intrinsic rewards. Satisfying consequences should be provided. 
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4.3 Our Instructional Model for Learning Legal 
Case Solving 

In this paragraph we describe our instructional model. This model is the 
outcome of the application of the theory on learning and instruction by 
Gagné (1965, 1985), with a specification of learning problem solving by 
Anderson (1982, 1995a, 1995b), prescriptions for arranging practical 
instruction by Merrill (1983) and extended with the ARCS model by Keller 
& Suzuki (1988) for arranging motivating instruction. We adopted global, 
but related, theories on learning and instruction that offered prescriptions for 
arranging practical instruction for effectively learning to solve legal cases. 
The application of these prescriptions should result in a coherent and 
consistent instructional model for learning legal case solving. We want the 
students to become skilled legal case solvers. The theories we adopted state 
that in this case it is important to offer the opportunity to practice the skill to 
be acquired (Anderson, 1982, 1995a, 1995b; Gagné, 1965, 1985). Our 
instructional model therefore presents the student the possibility to practice 
legal case solving. The (cognitive or intellectual) skill to be acquired is legal 
case solving, and to acquire the skill the student has to practice legal case 
solving. The learning outcome is specified by the two dimensional 
performance - content classification scheme (Merrill, 1983). 

Performance 

remember 

use 

find 

Content 

fact concept procedure 

X 

principle 

Table 4.2: Learning outcome. 
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The performance category defines what a student has to do. In our case we 
want the student to apply some abstraction to a specific case, being the 
performance category use . The content level sees to what kind of learning 
should take place. We want the student to solve a legal case, that is, to 
construct a legal solution. This involves proceduralization, tactic learning, 
strategic learning, problem representation and pattern learning. The content 
category p r o c e d u r e is related to solving a particular class of problems. 

Having categorized the learning outcome, the next is to find the related 
instructional presentations. These instructional presentations are the forms 
used to present the subject matter in such a way that learning is facilitated. A 
major distinction is made between primary presentation forms and secondary 
presentation forms. The primary presentation forms represent the subject 
matter on two dimensions: specificity of subject matter and responsive 
expectation for the student. For learning to solve legal cases the subject 
matter is represented using a particular level being specific legal cases. The 
responsive expectation for the student is an inquisitory way, that is, she has 
to apply a generality to the specific case presented. The secondary 
presentation forms are the supportive and facilitating methods related to the 
particular primary presentation forms being used. In our case these 
secondary presentation forms are elaborations of the primary presentations 
(prerequisites) and feedback. 

Responsive 
expectation 

expository 

inquisitory 

Specificity of subject matter 

generality instance 

X 

Table 4.3: Presentation forms. 

179 



An Instructional Environment for Learning to Solve Legal Cases 
PROSA 

The strategies for gaining and maintaining attention, relevance, confidence 
and satisfaction (the ARCS model by Keller & Suzuki, 1988) are 
incorporated into both types of presentation forms. Attention is gained and 
maintained by presenting different problems to solve. Relevance is gained 
and maintained by presenting goals for accomplishment, where students cam 
choose among goals of varying difficulty level and by providing feedback on 
performance. Confidence is gained and maintained by providing personal 
control, providing challenge levels and providing practice with feedback. 
Satisfaction is gained and maintained by using meaningful exercises and 
using positive feedback. 

Primary Presentation 

[apply instance] 

Secondary Presentati 

[feedback] 
[elaborations] 

Forms 

on Forms 

Figure 4.1: Instructional model 

4.4 Conclusion 

In designing and implementing instruction for training legal case solving to 
improve students legal case solving performance requires both a task to 
perform and the facilitation of the learning process. The first issue requires 
that the legal case solving task must be carried out correctly. Therefore we 
examined both the task of legal case solving and the content and structure of 
the legal knowledge involved in solving a legal case. 
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Our findings that difficulties in legal case solving are first of all caused by 
insufficient mastery of, or insight in, the subject matter and that methods 
emerge from problem solving rather than being the driving force have major 
consequences for the second issue the facilitation of learning. Instead of 
instructing an explicit method for legal case solving we state that presenting 
the student guided access to the subject matter may be more beneficial. 
However, this still leaves us with the problem of arranging practical 
instruction. We took a top down approach to define our instructional model 
for learning to solve legal cases. A theory of learning is the basis for a theory 
on instruction, where a theory on instruction is the basis for an instructional 
model. Such a principled approach results in a coherent and consistent 
instructional model. Our instructional model reflects the learning outcome 
specified and distinguishes between instructional presentations and the 
supportive presentations. 
We now have determined the basic requirements for the instructional 
environment for learning legal case solving. We will realize our instructional 
environment as a coaching system. However, before we discuss the design 
and implementation of our instructional environment we describe the 
characteristics of coaching systems and we review a selection of legal 
coaching systems to be able to refine and justify our decisions made so far in 
the next chapter (Chapter 5). 
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Chapter 5 

Computer Assisted Legal Instruction 

5.1 Introduction 

In the preceding chapters the major issues in designing an instructional 
environment for learning legal case solving were discussed and design 
decisions were made. These decisions involved the legal case solving task, 
the content of the domain of practice and the instructional model. Computer 
programs that provide an environment for students to acquire skills in 
applying domain knowledge and that assess and correct students in their 
performance, are called coaching systems. Coaching systems differ from 
instructional systems that only present subject matter (domain knowledge) 
and that only check whether the student has understood the presented 
material1. Most so called "intelligent" computer assisted instruction 
systems, i.e. systems using AI technology, are coaching systems2. A 
coaching system presents the student with an environment in which she can 
practice the skill to be acquired. During practicing the student's activities and 
outcomes are monitored which makes it possible for the coach to correct 
errors and mistakes and to plan further practice. The characteristics of 
coaching systems are described in more detail in section 5.2. Section 5.3 
presents a review of current legal coaching systems with the perspective to 
relate their educational objectives and other requirements with their design 
characteristics. These computer programs are discussed to make an inventory 
of what other legal coaching systems do and how they are designed to meet 
their educational objectives and other requirements. 

1 An example of this type of instructional system within the legal domain is the concept 
rehearsal program Administrative law (Huskens, 1997). For other examples in the legal 
domain see Beek, Boerma & Hurts (1988). 
2 If only for the simple reason that instructional systems are hardly cost effective when 
compared with traditional media such as books and other written course material. 
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This is to be used for refining the design of our instructional environment for 
learning legal case solving and for justifying the design decisions we made 
so far. 

5.2 Coaching Systems 

A coaching system consists of an environment in which the student is 
enabled to perform the task to be learned or trained. The coaching system 
monitors the activities and outcomes of the student and compares these with 
the required activities and outcomes. These systems therefore imply some 
normative view (as most teachers have). A deviation is viewed as an error or 
inefficiency. When the coaching system encounters a deviation it 
subsequently diagnoses what may have caused it. Based on the outcome of 
this diagnosis the coaching system presents remedial information. In Fig. 5.1 
we present a conceptual model of a coaching system. 
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Figure 5.1: Coaching system. 
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The conceptual model depicts a global functional decomposition of a 
coaching system offering a coherent, abstract description of the intended 
behavior of the system3. In a coaching system the student performs a task 
and the system interprets the performance of a student, i.e. it monitors 
discrepancies between intended results and actual results. If a discrepancy is 
identified this is viewed as an error or an inefficiency, a deviation from what 
should be the case. Errors are assumed to have causes, and the identification 
of causes of errors is called diagnosis. The following functional components 
are distinguished: 

• An environment to enable the task to be learned or trained. 
• A monitoring component to observe and interpret the student's behavior 

while she is performing the task and to identify that there is a deviation. 
• A diagnoser to identify the cause of the deviation. 
• A coach to assist and instruct the student (see, for instance, Wenger, 

1987; Breuker, 1990b; Winkels, 1992). 
• A student model. A repository where the information about the student is 

collected to built a model of the individual student (see, for instance, 
Sleeman & Brown, 1981). The model keeps track of the changes in 
behavior and registers what the student is doing and how she does it. 

Coaching systems may differ in three major factors. The first factor is the 
degree of similarity of the environment presented to train or learn the task in 
comparison with the real environment. The second factor is the degree of 
freedom the student has in performing the task. The third factor is the degree 
to which a coaching system is able to "understand" what the student is 
doing and what her results mean. We begin with a short introduction of each 
of these factors, starting with the environment, followed by the coaching 
strategies and the representation of the domain knowledge. 

• environment [5.2.1] 
• coaching strategies [5.2.2] 
• knowledge representation [5.2.3] 

3 A conceptual model is a description of components and their interdependencies in terms 
of functions rather then in terms of machine executable formalisms and components. 
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5.2.1 Environment 

A task is performed in some environment. This environment defines or 
instantiates some problem or goal to be achieved and specifies (makes 
explicit) the conditions (situation) in which this problem is to be solved or 
this goal is to be achieved. In summary: the environment is a task 
environment. For real environments coaching systems are in fact "help" 
systems. Here a user performs a real life task being the task to be learned or 
trained in the real life setting. These coaching systems present the user the 
real environment, not a simulation, and offer help to the user during task 
performance. Help systems are almost always coupled with other interactive 
computer systems, for instance they may support operators that monitor 
(industrial) chemical processes, or they may support users of applications as 
word processors. 
A well-known example of the latter is EUROHELP (Breuker, 1990b). In 
learning to acquire skill in using an interactive computer program, the user 
may recognize a need for some piece of information and so she may 
question available help facilities. However, a user may not be aware of having 
a problem. EUROHELP is a help system that has also the capability of 
looking over the shoulder of the user, interpret her performance and offer 
active help accordingly. This active side of the help system is functionally 
almost identical to coaching systems. There is however, a subtle difference. 
In a help system the user has the initiative in selecting a task, therefore a help 
system is by necessity opportunistic, i.e. this means that it cannot prescribe 
"exercises", but is engaged in "on the job" training. A help system can get 
into a coaching mode by prescribing a series of training tasks to the user, so 
when help is combined with teaching. 
In general, however, the environment in a coaching system is not a real 
environment, but a representation of reality, i.e. a simulation. Simulation 
environments can vary to a considerable extend in the way in which reality is 
represented. Two major categories of simulation environments can be 
distinguished: model based and non-model based. A model based simulation 
uses generic models which enable the generation and interpretation of all 
possible situations on the basis of these models, whereas in a non model 
based simulation all information needed for performing the task has to be 
made explicit on forehand. There are two types of generic models: behavioral 
models and structural models. A behavioral model can either be quantitative 
or qualitative. 
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Quantitative behavioral models miss matching structural models. These 
structural models, however, are available with qualitative models which 
enables a mapping between a behavioral description and input/output 
relations. To summarize: 

environment 
real environment 
simulated environment (simulation) 

model based simulation (generic models) 
non model based simulation (explicit description) 

Here we shortly address quantitative and qualitative model based simulations 
and the non model based situation description. 

5.2.1.1 Quantitative simulations 

Quantitative simulations use numeric or quantitative models. Well known 
examples of coaching systems using a quantitative simulation are SOPHIE I 
(Brown, Burton & DeKleer, 1982), STEAMER (Holland, Hutchins & 
Weitzman, 1984) and MS-PRODS (Sime & Leitch, 1992a)4. Purely 
quantitative simulations are rare in educational systems, because the use of 
quantitative formulae presupposes an understanding of the structure of the 
relevant behavioral states of these systems. The correspondence between 
what appears on the screen and the underlying quantitative model may 
therefore be difficult for the student to comprehend. Moreover quantitative 
formulae do not offer causal explanations. This is a major disadvantage 
because causal explanations are the type of explanations students can 
understand. To overcome these disadvantages research effort is put into 
qualitative simulations. 

5.2.1.2 Qualitative simulations 

Qualitative simulations use qualitative models (Forbus, 1988). Qualitative 
models imply two points of view or types of models. 

4 The SOPHIE I project instigated research in qualitative models resulting in SOPHIE III. 
STEAMER is half quantitative and half qualitative. MS-PRODS is also based on multiple 
qualitative and quantitative models. 
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These models describe objects and processes in terms of structural and 
causal relations. The structural model contains descriptions of components 
and connections or processes with input and output connections (topology). 
The second type is a behavioral model which describes the functions or 
behavior of components from which the functions and behavior of the 
system as a whole can be derived. Well known examples of coaching 
systems using qualitative simulation are SOPHIE III (Brown, Burton & 
DeKleer, 1982), MACH-III (Massey, de Bruin & Roberts, 1988), QUEST 
(White & Frederiksen, 1990), ITSIE (Sime & Leitch, 1992b), MULEDS 
(Plötzner & Spada, 1992) and STARlight (de Koning, Bredeweg, Breuker & 
Wielinga, 2000). 

5.2.1.3 Situation description 

In both quantitative and qualitative simulations an explicit and general 
representation of the task makes it possible to present a full simulation of the 
real life task. However, it is also possible to represent only those aspects of a 
real life task that are relevant for learning the task. In that case the 
environment is fixed into a description of the specific task characteristics. 

Although these views on simulation, and particularly qualitative simulations, 
are largely inspired by models of physical processes, and in particular 
physics, it can be shown that the same philosophy also applies to more 
complex systems (e.g. ecological ones, see Salles & Bredeweg, 1997) and 
also social systems (Valente, 1995). 

The different ways in which the real environment is conceptually simulated is 
one aspect of a simulation. These should be distinguished from the sensory 
qualities of a simulation". The conceptual qualities are related to the fact that 
a simulation must have a correct conceptual correspondence with the real life 
task to be trained or learned. When there is no conceptual correspondence 
the simulation is nothing more than facade. 
The sensory qualities refer to the amount in which the sensory experience in 
the simulation is identical to the real life experience (for example, in 
simulating a factory the noise and stench are included). 

In virtual reality design sensory qualities are referred to as rendering. In Dutch: 
vertolking, weersave. 
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Showing a movie of a real task environment, for example, showing the 
proceedings of a case before the court, may have high sensory qualities. 

5.2.2 Coaching Strategies 

A distinction is made between the environment and the coach. Where the 
environment simulates the problem situation that defines the task to be 
learned or trained, the coach sees to the learning or training of the skill to be 
acquired. The coach may vary on task performance that is required or 
allowed and, related, tutorial style. Coaching systems vaiy in the degree of 
freedom the student has in performing the task. To start task performance the 
student is presented with a initial situation and a problem specification. 
However, the tutorial style from thereon may vary from constrained to totally 
free (see, for instance, Berkum & de Jong, 1991; de Jong, van Joolingen, 
Scott, de Hoog, Lapied & Valent, 1994). In the constrained setting there is an 
explicit setting of the task. The task is differentiated into a task directed 
problem or exercise, the goal is stated and the sub-tasks that have to be 
carried out are traced. In a more free setting the student is presented with a 
situation. Without explicitly setting a task the coaching system asks the 
student to explore the environment on the basis of this situation. 
Another issue here is the appearance of the coach. The coach can either be 
present as textual feedback and hints, or as a pedagogical agent who is 
present in the environment (see, for instance, Lester, Converse, Stone, Kahler 
& Barlow, 1997; Johnson, 1998; Johnson & Rickel, 1998; Shaw, Ganeshan, 
Johnson & Millar, 1999). Research on pedagogical agents show promising 
applications and results (see, for instance, Lester et. al., 1997; Johnson, 1998; 
Johnson & Rickel, 1998; Shaw et. al., 1999). For example, the pedagogical 
agent Steve (Johnson, 1998; Johnson & Rickel, 1998)6. The computer tutor 
Steve is a human like agent that collaborates with the student in a virtual 
world to help the student to learn7. 

6 See http://www.isi.edu/isd/carte for a short demonstration of Steve. 
7 These human like agents are also referred to as "atavars". Using animated pedagogical 
agents in learning is also referred to as guidebot assisted learning. Guidebots help to keep 
the learner on track, interact with the students in learning environments, engage in 
instructional dialocue and enhance motivation. 
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This virtual world is used for training people how to perform tasks such as 
operating or maintaining complex equipment. The virtual reality world 
provides a three dimensional interactive mock up of the students' working 
environment allowing her to practice tasks. The student enters this virtual 
reality by putting on a head mounted display. Steve cohabits the virtual world 
to help the student. Steve first shows the student how to perform the task by 
performing the task himself, while the student looks over the shoulder of 
Steve. Steve also talks to the student. He, for example, tells the student what 
he is going to do ("Let me show you how to perform the pre-start 
procedure"). Steve also watches if the student is paying attention. This is 
followed by the student performing the task while Steve looks over her 
shoulder. Steve has a specific and meaningful role in learning the task of 
operating complex equipment. However, this role is already somewhat less 
obvious in Adele (see, for example, Shaw etal., 1999)8. Medical students are 
presented with a simulated patient in a clinical setting (a video presentation of 
real patients on the computer screen). In this case based diagnosis exercise 
the student has the role of a physician. The student is able to ask questions 
about the medical history, perform a physical examination, order diagnostic 
tests and make diagnoses. Coaching is provided by Adele, the pedagogical 
agent or tutor. Like Steve, she is an animated computer figure; not an 
animated video of a real human figure. Adele is depicted as a physician and 
she presents the hints and feedback to the student both in text and with a 
synthesized voice. The evaluation of Adele showed that student did not find 
Adele believable as an attending physician. Adele is a pseudo figure who has 
no specific and meaningful role other than telling the student the feedback 
that could also easily be presented to the student as text only. The evaluation 
however, showed that it is not clear if students prefer the persona to a text-
only tutor. "Real life" appearance may have no beneficial effect. 

5.2.3 Knowledge Representation 

Coaching systems vary in the way the knowledge is explicitly represented in 
the system. 

K Adele stands for Agents for distributed learning environments. 
See http://vvvvvv.isi.edu/isd/ADE for screen dumps of Adele. 
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Systems that use an implicit knowledge representation encode decisions not 
knowledge (Wenger, 1987; Sergot, 1991). These systems are for that reason 
classified as non-intelligent. 
Systems that do explicitly encode the knowledge are labeled as 'intelligent'. 
Explicitness of knowledge representation comes in degrees. With an explicit 
knowledge representation it is possible to make inferences and to give 
explanations on the basis of the representation. There is a strong relationship 
between the type of simulation of the environment and the type of knowledge 
representation. A qualitative simulation uses an explicit representation of the 
knowledge. There is also a strong relationship between knowledge 
representation and system architecture. Where with an implicit encoding of 
the knowledge the architecture consists of the sequence of the successive 
decisions, systems with an explicit representation allow a more modular 
architecture. Components can be separated on the basis of the function they 
have in the coaching system. 

5.2.4 To Sum Up 

Environment, coaching strategies and knowledge representation are 
distinguished as separate factors, which have specific dependencies between 
them. It is, for example, difficult to imagine a full qualitative simulation 
without an explicit representation of the knowledge. The ideal is to construct 
a coaching system with an explicit qualitative simulation environment and a 
coach with explicit knowledge about this environment, where an explanation 
consists of elements of that explicit representation. This ideal is not so much 
that it enables the system to be more 'intelligent' as well as that this 
intelligence allows more individualized and flexible reactions to the 
performance of the student. Moreover, it allows the system to search for 
underlying causes (misconceptions) of the student's errors or inefficient task 
performance. A qualitative simulation environment with an explicit 
knowledge representation makes it easier to interpret what the student is 
doing and to offer the student the proper guidance and remedial. An explicit 
qualitative simulation makes it easier to construct a fully individualized and 
adaptive coaching system. There is no need to anticipate explicitly all the 
possible behaviors of the student as is the case with an implicit 
representation. 
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5.3 Legal Coaching Systems 

In the world of coaching systems, legal coaching systems are not very 
numerous. Here we will describe five of these systems that are typical 
highlights. They are described to make an inventory of what existing legal 
coaching systems do and how they are designed to meet their educational 
objectives and other requirements. This inventory is to be used in refining the 
design of our instructional environment for learning legal case solving to be 
realized as a coaching system and for justifying our design decisions made 
so far9. The selected systems share the following characteristics. The task to 
be learned or trained is legal assessment (Valente, 1995)'°. Task 
performance is based on a legal case presented to the student together with a 
stated goal. The method to reach the goal and the content of the product are 
both important for correct task performance. The systems OBLIGATIO, 
LITES and Zomerweelde are set in the Dutch legal system which is primarily 
statute based. STATUTOR and CATO are both set in the Anglo-American 
legal system. Although this legal system is primarily based on precedents, 
STATUTOR is statute based; CATO is the only case based system. 

" There are of course more computer assisted legal instruction programs. Part of these 
programs instruct domain knowledge, other programs train legal tasks as presenting a case 
before the court, pleading and argumentation. See, for example, the LEX system, one of 
the first legal tutoring systems developed, Jones (1986), Haft. Jones & Wetter (1987a). 
Haft, Jones & Wetter (1987b). Virtual Court Action project, see Barton. McKellar & 
Maharg (1998), Blackie & Maharg (1998). Computer mediated legal argument in 
education (DiaLaw) see Lodder (1996). Computer supported environment for the teaching 
of legal argument, see Bench-Capon, Leng & Staniford (1998). The Dutch Open 
University presents electronic legal case instruction (Pleading), see van der Heijden (1999). 
The University of Maastricht (EDIT) developed CoCo. computer assisted legal case 
solving (Span, 1999, http://w\vw2.unimaas.nl/~edit/). The CoCo program was presented 
at the end of 1999. We did not incorporate it in our review, mainly because it is a 
continuation and elaboration of the LITES program. 

'" There are not many other types of legal tasks. Besides legal assessment Valente (1995) 
distinguishes legal planning and legislation (legal drafting). There are, to my knowledge, 
no legal coaching systems to practice legal planning or legislation. In traditional legal 
education legal planning and legislation also play a minor role. The major role is for legal 
assessment, a task that is included in legal planning and legal drafting. 
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First a short description of each system is given to get an impression of what 
they do and how they work. The systems are discussed in the following 
order OBLIGATIO (1985), LITES (1992), STATUTOR (1992), CATO 
(1995) and Zomerweelde (1997). On the basis of the review of these systems 
we discuss what decisions we make in designing our coaching system. 

5.3.1 OBLIGATIO 

The coaching system OBLIGATIO focuses on two neglected issues in legal 
case solving instruction (Fernhout, Cohen, Crombag, Pinckaers & Temme, 
1987; Fernhout, Otto, Span, van Rijthoven, 1988; Temme & van 
Willigenburg, 1988)". The first one is to question a client to gather the 
information needed to construct the legal case. The second issue is the legal 
qualification of the client's problem definition. Fernhout et al. (1987) state 
that learning to interact with real clients should be part of the legal curriculum 
Because it is almost impossible to realize this in traditional legal education, 
given the time and teachers needed, OBLIGATIO was developed. 
OBLIGATIO mimics real life problem solving dialogues with clients. The 
student plays the role of the legal practitioner questioning a client on the 
basis of an outset of a legal case. The student has to learn to ask relevant 
questions to complete the specific legal case presented. On the basis of the 
complete case description the student has to solve the case. OBLIGATIO is 
available to the students at the Faculty of Law of the University of Limburg 
where the program was developed. There has been no evaluation of the 
program, although a small validation experiment was carried out to see if the 
program mimics a real life conversation (Fernhout et al., 1987). 

" OBLIGATIO is the name of the application as well as the name of the authoring tool 
that was built to create the application. The authoring tool is implemented in Turbo 
Pascal. The idea was that the authoring tool would make it easy for teachers to develop 
applications in OBLIGATIO. Obligatio was the name of a specific type of examination in 
the Middle Aces. 
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5.3.1.1 A session with OBLIGATIO 

OBLIGATIO starts with presenting a list of titles. Each title refers to a 
related situation description. The student may select a title. The incomplete 
legal case description is presented to the student together with the question 
that has to be answered by the student. We selected the title 'The Blood Test', 
which resulted in the presentation of the following (incomplete) situation 
description. We picture the screen to give a basic idea of the design (see Fig. 
5.2), however, the text presented on the screen has been translated into 
English and is presented here. The (incomplete) situation description 'The 
Blood Test' reads: 

You are a lawyer. A woman of about 25 years of age, with her 
little son of 2 years old on her lap, is sitting opposite you. She 
has introduced herself. She just handed you the summons served 
to her. The woman asks you to be her lawyer in this case. You 
read the indictment "that she on or around January 10 1986 in 
the municipality of Maastricht, while being accused that as a 
driver of a motor vehicle she has acted against article 26 of the 
Road & Traffic Act after she was ordered by the criminal 
investigator to submit to a blood test, refused to follow this order 
or refused to cooperate." 

The question for you is: what verdict are you going to aim for? 
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DBLIGATIO 2 .20 

U bent advocaat. Een vrouw van een jaar of 25. met op haar 
schoot haar 2-jarig zoontje, zit tegenover U. Zij heeft 
zich voorgesteld en U zojuist een haar betekende 
dagvaarding overhandigd. De vrouw verzoekt U in deze zaak 
als haar advocaat op te treden. U leest de telastelegging: 
'dat zij op of omstreeks 10 januari 1986 in de gemeente 
Maastricht, terwijl zij ervan werd verdacht als bestuurster 
van een motorrijtuig te hebben gehandeld in strijd met art. 
26 WVU, nadat haar door de betreffende opsporingsambtenaar 
bevolen was zich aan een bloedonderzoek te onderwerpen, 

1-10-1999 

air 

^ • H H 
Had U inderdaad gedronken? 
Klopt het, wat er in de telastelegging staat? 
Vertelt U me eerst maar eens wat er gebeurd is die dag. 
Weet U wel dat U hierdoor in de gevangenis kunt belanden? 
Ik weet genoeg. 

m.... ffiwBrai BMÜÜ wfëËBË: ï. 

SCROLL : PgUp-PgOn / T-i F4 TUTOR AAN F5 STOP 

:gBSIart| ^ j My Compute! [ _^ 3X Floppy (A:) | j obïgati 

F10 OBLIGATIO 
-i 9 S # 19:10 

Fisure 5.2: Presentation of the case. 

At the same time a set of questions is presented to be asked by the 
student/lawyer and to be answered by the computer program/client. 

1. Did you drink? 
2. Is it true what is stated in the indictment? 
3. First tell me what happened that day. 
4. Do you realize that you may end up in jail? 
5.1 know enough. 

194 



Chapter 5 Computer Assisted Legal Instruction 

The student has to decide which is the most relevant question by typing in 
the number (KEUZE = Select). 
This is followed by the presentation of the clients' answer (see Fig. 5.3 
ANTWOORD = answer). 
The conversation continues with the student asking another question. The 
question that was already asked is replaced by new questions. 

| e | t3j ti?j£? AJ 
tOBLIGATIO 2.20 1-10-1999 

U bent 
schoot 
zich vo 
dagvaar 
als haa 
'dat zi 
Maastri 
van een 
26 WVW. 
bevolen 

advocaat. Een vrouw van een jaar of 25, met op haar 
— = — = ANTWOORD—; • — — - — — 
Ik reed met mijn man over de Statensingel. Die maakte me 
plotseling aan het schrikken door iets te roepen als 'Pas 
op voor die fietser', zodat ik in een slip kwam en tegen 
het trottoir op botste. Achter ons reed een politieauto, 
zodat ik prompt werd aangehouden en overgebracht naar het 
politiebureau. Daar zeiden ze dat ik een bloedproef moest 
ondergaan, en dat heb ik toen geweigerd. 

I TUTOR 
U stelde de meest voor de hand liggende vraag en U krijgt 
dan ook een antwoord waar U iets mee kunt beginnen. 

4 fy5ï& 19:21 

Figure 5.3: Client answering the question. 
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When the student/lawyer thinks she knows enough to be able to answer the 
question presented with the legal case, she has to select the 'I know enough' 
option from the question list. A screen then pops up where the student can 
type her answer. 
The computer program gives immediate feedback if the student activates the 
available tutor option (see Fig. 5.3). OBLIGATIO assesses the student's 
answer by comparing it with a list of standard formulations of the correct 
answer. The questions the student has selected are also assessed. Each legal 
case has a score. This score can be influenced negatively by selecting a 
question that is marked as stupid and positively by selecting a question that 
is marked as very good. 

5.3.2 LITES 

OBLIGATIO was the inspiration for the development of LITES. Both 
programs were developed by the same research group. LITES is developed 
as a research vehicle to demonstrate that it is possible to develop a legal 
intelligent tutoring system. LITES stands for Legal Intelligent 
Tutoring/Expert System and is also Latin for legal dispute (Span, 1988; 
Span, 1992; Span, 1993; Span, 1994). A major effort has been put into the 
representation of the knowledge of the domain. 
The domain was represented as a flow-chart and then implemented using the 
constructed knowledge representation language12. The student has to use her 
knowledge about the domain of practice in three sub-tasks. The domain of 
practice is the acquisition of ownership by a third party in good faith' \ What 
is at stake in this domain is that property is passed from a person, not being 
the owner, to another person who did not know that this person was not the 
owner, but assumed him to be the owner. 

12 The knowledge representation language used is PL+. This language was developed by 
Fernhout. PL+ is based on the knowledge representation language developed by 
Nieuwenhuis (1989). PL+ uses production rules to represent knowledge. Inferences are 
made using backward reasoning. 
13 Article 3:86 Dutch Civil Code (3:86 BW) acquisition through an incompetent party and 
protection of a third party who is in good faith. In Dutch: de bescherming van de derde 
verkrijger te goeder trouw. The situation description introducing Rosa, Kees and Jet used 
in our think aloud experiment described in Chapter 2 is an example of the third party in 
good faith problem. 
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The question is under what conditions the person who is the owner can 
reclaim the property. The first sub-task in LITES is to find relevant facts. 
The second sub-task is to translate the facts into legal terms used in the 
domain of practice (qualification). The third sub-task is to construct the set 
of reasoning steps to be able to come to a conclusion, that is to solve the 
case. LITES is made available to the students at the Faculty of Law at the 
University of Limburg. There has been no evaluation of the program. 

5.3.2.1 A session with LITES14 

Find relevant facts To find relevant facts LITES communicates to the 
student that a case based on article 86, book 3 of the Civil Code was 
constructed by the computer program. However, this case remains hidden 
(see Fig. 5.4). 
It is up to the student to collect the relevant facts about this hidden case by 
selecting questions from a list of questions presented by LITES (Fig. 5.5). 

I constructed a case based on article 86 chapter 3 Dutch Civil 
Code (this case is not callablel5) 

A case such like this concerns three parties involved 
* Agnes is the "original" owner 
* Beatrice is the alienator having the power over the property 
* Constance is the third obtaining party 

Keeping this in mind I am now going to give you the opportunity 
to find out the relevant facts in the case at hand. Therefore I am 
going to present you a set of multiple choice questions from 
which you have to select the most relevant question. 

Figure 5.4: The hidden case in LITES. 

14 The screen design consists of text only as depicted here. Therefore instead of using 
pictures of the real screens, which are all in Dutch, a translation of the screen contents was 
made to get a better understanding of the program. 
15 Callable = oproepbaar. 
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The student is then asked to select the most relevant question from a set of 
questions. 

You have to ask me one of the following questions. Select the 
questions in such a way that you acquire the most relevant 
information about the case at hand. 
Is Agnes in this case the owner of: 
1. a right to bearer 
2. a right to order 
3. a right to pledge 
4. a right to mortgage 
5. a right in rem 
6. movable property 
7. registered property 

Make your choice [1 -7] 

Figure 5.5: Collecting the relevant case facts. 

Translate facts into legal terms To translate the facts into legal terms 
(qualification) LITES constructs a case and presents the case to the student 
(see Fig. 5.6). 

Text of the case presented 

Agnes is the owner of money. 
On October 2 1989 Beatrice steals the money from Agnes. 
The money is now in the power of Beatrice. 
On February 14 1990 she pays Constance with Agnes' money. 
Beatrice delivers the money to Constance. 
Constance did not have any reason to doubt that Beatrice was not 
the owner of the money. 
On May 24 1991 Agnes finds out that Constance has the money. 
Agnes wants to revendicate the money in the hands of 
Constance. 

Figure 5.6: Presentation of a case. 
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The computer program asks questions based on the case facts. The student 
has to answer these questions with either 'yes' or 'no' (see Fig. 5.7). 

I have constructed a case for you and I will start questioning you 
about the qualification of the facts relevant for this case. 

Try to realize why I am asking only these questions! 

You will benefit from first reading the case carefully. 

* Does it concern a registered property? (Y/N): 

Figure 5.7: Qualification of facts. 

Construct the set of reasoning steps The third sub-task consists of 
ordering the reasoning outcomes (the qualified facts) as a list of successive 
steps (see Fig. 5.8). 

Whenever you do not receive the feedback "This is correct", 
your answer is wrong. State logically and detailed as possible the 
steps that you use in reasoning. 

1. the property is no registered property 
2. the property is registered property 
3. Beatrice had power over the property 
4. Beatrice had no power over the property 
5. Beatrice delivered to Constance 
6. Beatrice did not deliver to Constance 
7. Beatrice had power of disposition 
8. Beatrice had no power of disposition 

Make your choice [ 1 -8] 

Figure 5.8: Selecting the reasoning steps. 

Finally the student is presented with a set of answers from which she has to 
choose the right answer. The answer is the conclusion based on the set of 
reasoning steps selected by the student. 
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Construct a case LITES also allows the student to construct a case from a 
set of pre-defined categories (see Fig. 5.9). 

We are now going to construct a case based on article 86, chapter 
3 Dutch Civil Code 

Such a case involves three parties: 

* first of all the "original" owner of the property who losses the 
power over the property 
* next the alienator having the power over the property and 
planning to deliver this property 
* finally the third obtaining party to whom the alienator delivers 
the property 

Keeping this scenario in mind I am going to try to picture the 
case by asking a set of questions 

What is the name of the original owner? : 

Figure 5.9: Case construction by the student. 

Support in LITES is available in a number of ways. The student has access 
to explanation about the domain of practice. 
The explanation is presented as text about the subject matter content and as a 
decision tree representation of the article 86. LITES gives immediate 
feedback in case of an incorrect actions by the student. 
The computer program also assesses the outcome of the selection of 
reasoning steps (see Fig. 5.10). 
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Your reasoning is incorrect or partially incorrect! 

The reasoning is as follows: 

In this case there is no registered property and Beatrice, having 
no power of disposition, had power over the property at the 
moment of delivery to Constance. 
Because Constance was in good faith and paid for the property 
she may appeal for the protection of article 86. 
Appeal by Agnes on the basis of article 87 is impossible because 
the property involved is money. We may conclude that 
Constance is the owner of the property. 

In solving this case you selected one or more incorrect reasoning 
steps!! 

We will try again with another case. 

Figure 5.10: Feedback in LITES based on assessment of reasoning steps. 

5.3.3 STATUTOR 

The research background of STATUTOR is the formalization of statute law 
for use in a knowledge based system. The formalization was reused in a 
prototype system for presenting exercises that resembled the case analysis 
exercises of traditional legal education (Routen, 1991; Routen, 1992). 
The prototype was further developed to produce a system to be used in law 
schools (Centinia, Routen, Hartman & Hegarty, 1995). STATUTOR stands 
for statute tutor. The student is trained in constructing legal arguments for a 
case on the basis of a statute (i.e. the British Data Protection Act 1984, DPA, 
sections 1 and 21). 
The student can demonstrate her understanding of the structure of a legal 
source by constructing an argument. The student selects facts, not-facts 
(negated facts)16, conditions and a conclusion and constructs the argument 
structure by selecting and linking the elements (see Fig. 5.11). 

'h Not-facts or negated facts are facts of which it is not known whether they are true or 
false or facts that have been effectively negated. 
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The argument is constructed as a graphical tree-like structure. There are two 
(global) strategies that the student can use: (1) she can start with a legal 
conclusion (e.g. De Montfort University is a data user) and then construct 
supporting arguments (backward reasoning) or (2) she can select facts and 
prove a condition (forward reasoning). A formative evaluation was carried 
out. A small number of subjects worked with the program and were asked to 
give their opinion'7. 

5.3.3.1 A session with STATUTOR 

The student first selects a conclusion (see Fig. 5.11). In this case the 
conclusion to prove is "De Montfort University is a data user". Then the 
student has to select the facts (e.g. National Insurance Numbers has been 
recorded), the not-facts (e.g. Computers can operate automatically on 
National Insurance) and the conditions (e.g. Individual Working Record is 
data according to the DPA) she considers necessary for proving the 
conclusion. 
Now the student has to prove the conclusion by constructing the argument 
using these items. To prove this conclusion the student may opt for a 
backward reasoning strategy. 
By linking the condition "De Montfort University holds the data National 
Insurance Numbers" the student states that the conclusion can be inferred 
directly from this condition (e.g. IF De Montfort University holds the data 
National Insurance Numbers THEN De Montfort University is a data user). 
The inference is labeled using the section number of the statute where the 
condition can be found (e.g. Data Protection Act, section 1, subsection 5). 

However, despite all our efforts we did not succeed in finding a report of the results. 
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Figure 5.11: Constructing an argument structure. 

The student may also opt for a forward reasoning strategy starting with the 
known facts (e.g. Individual Working Record "has been recorded AND 
Computers can operate automatically "on Individual Working AND NOT 
Computers can operate automatically on National Insurance)" and inferring 
that section 1, subsection 2 of the DPA applies (e.g. Individual Working 
Record is data according to the DPA). 
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STATUTOR also presents 'forwards-only' exercises. The student only has 
disposal of facts (see Fig. 5.12). 

IftSK-uottohïTsrê givfctyii? 
operate ori Individual 

Working Bémr& • 

Numbers f w beers 

National Insurance 
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oonv%it<6d ir* a hew form 
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Figure 5.12: 'Forwards-only' exercise. 

The screen shows a box with a question mark presenting an unknown 
condition. The strategy is now restricted to forward reasoning. The student 
links facts to infer an intermediate conclusion depicted by a question mark 
(e.g. Individual Working Record has been recorded AND Computers can 
operate automatically on Individual Working AND Instructions are given to 
operate on Individual Working Record). 
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If the student's argument structure is correct the intermediate conclusion is 
presented in the question mark box (e.g. Individual Working Record is data 
according to the DPA). A new question mark box appears being a new 
intermediate conclusion to be inferred on the basis of new facts, not-facts and 
conditions. The student continues her argument construction process until 
she reaches the final conclusion. 

Figure 5.13: Argument structure diagnosis. 

STATUTOR offers two types of support. Support that is fully under control 
of the student and support controlled by the system. 

205 



An Instructional Environment for Learning to Solve Legal Cases 
PROSA 

Examples of student controlled support are: (1) the student may click on a 
part of the argument under construction to get a hint or help from the system. 
(2) The student may browse the statute text. (3) The student may ask for an 
immediate diagnosis of her argument under construction. System controlled 
support is a feedback regarding a wrong or unnecessary construction step 
taken by the student (error; inefficiency). 
A diagnosis option for the complete argument structure is available. 
STATUTOR compares the correct argument structure with the structure 
constructed by the student. The outcome of the comparison is presented as a 
graphical representation were missing, wrong and redundant parts in the 
structure are depicted (see Fig. 5.13). A box with a cross indicates a wrong 
part in the argument structure, where an empty gray box indicates a missing 
part. For example, the fact 'Instructions are given to operate on Individual 
Working Record' does not belong in the argument structure. 

5.3.4 CATO 

Both STATUTOR and CATO train students to construct an argument. 
However, where STATUTOR is statute based, CATO is case based. In 
CATO the student is trained to construct arguments with cases (Aleven 1997; 
Aleven & Ashley, 1992, 1993, 1995, 1997; Ashley & Aleven, 1991). 
Argumentation is a basic activity of legal practitioners. Therefore it is part of 
legal training. However, teaching the skill is very labor-intensive. Designing a 
computer program that teaches the basic skills of argumentation may leave 
the teachers with time to focus on the more advanced skills in argumentation. 
With the construction of CATO two claims are tested. The first is that the 
instructional approach of CATO is an effective way of learning to make 
arguments with cases. The second claim is that the model of case based 
argumentation incorporated in CATO contributes to research on case based 
reasoning (Ashley, 1990; Ashley, 1991). To learn to make arguments with 
cases students have to practice two different tasks in CATO: (1) theory 
testing and (2) argumentation. In the theory testing task the student tests a 
general proposition about the domain of practice against a body of cases. In 
the argumentation task the student has to construct an argument by 
comparing and contrasting the case to precedent cases. The example domain 
of practice in CATO is trade secrets law. CATO is available to students of 
the University of Pittsburgh School of Law. 
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Different formative evaluations have been carried out during the development 
of CATO. CATO was evaluated in the context of a second-semester legal 
writing course at the University of Pittsburgh School of Law involving 30 
students. Instruction with CATO was compared to small-group instruction 
by an experienced legal writing instructor. Both the instruction by CATO 
and by the legal writing instructor led to statistically significant 
improvements in students' basic argumentation skills. However, in a second 
test involving a more complex context the control group even outperformed 
the CATO group. 

5.3.4.1 The model of case-based legal argumentation in CATO 

The CATO argumentation model addresses arguments in which two 
adversaries compare a problem to past cases, assess the significance of 
similarities and differences on the basis of the domain knowledge and 
organize arguments by issues. An important goal in CATO is for students to 
learn to analogize and distinguish cases and to assess the similarities and 
differences between cases. The CATO argumentation model consists of eight 
Basic Argument Moves (see Fig. 5.14). These moves are activities to be 
carried out by the student when citing cases in an argument (Aleven, 1997, p. 
19). 

1. Analogizing a problem to a past case with favorable outcome 
2. Distinguishing a case with unfavorable outcome 
3. Downplaying the significance of a distinction 
4. Emphasizing the significance of a distinction 
5. Citing a favorable case to emphasize strengths 
6. Citing a favorable case to argue that weaknesses are not 

fatal 
7. Citing a more on point counterexample to a case cited by 

an opponent 
8. Citing an as on point counterexample 

Figure 5.14: Basic Argument Moves. 

In the CATO argumentation model relevant similarities and differences 
(factual strengths and weaknesses) between cases are represented using 
factors. 
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Factors are abstractions of case facts that make a case weaker or stronger for 
a party involved. These factors are related to more abstract legal knowledge 
in a knowledge structure that is called the Factor Hierarchy. The Factor 
Hierarchy is used for reasoning about the significance of differences among 
cases, identifying issues in a problem and organizing arguments by issue. 
Aleven (1997) identified 26 factors for the trade secret domain, half of which 
favor the plaintiff, half of which favor the defendant. The argumentation 
model is used to present dynamically generated examples and to visualize 
(reify) the argument structure. The model is also used to make the student's 
tasks more manageable. 

5.3.4.2 Instruction with the CATO argumentation model 

For learning the argumentation task CATO presents an argumentation 
problem to the student involving two parties. The student constructs an 
argument by comparing and contrasting the problem to precedent cases. The 
student has to outline written arguments on behalf of both parties. The 
instructional sessions in CATO see to the following activities: 

1) part 1 
• analyze facts of the problem case presented. 
• identify factual strengths and weaknesses related to trade secrets 

claim 
• map to applicable factors using the Case Analyzer tool. 

2) part 2 
• study and practice Basic Argument Moves, guided by examples, 

generated by CATO's Argument Maker tool, which involve the 
problem case and cases retrieved from the database. 

• compare arguments to CATO's arguments with the same cases. 
practice identifying distinctions with CATO's Mini Dialog. 

3) part 3 
• search CATO database for relevant cases that plaintiff can cite in his 

argument. 
• evaluate relevance of retrieved cases on the basis of argumentation 

examples generated by CATO (Argument Maker) and the textual 
summary of cases (Squib Reader). 
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4) part 4 
identify issues in the problem case using issue-based argument 
generated by CATO as guide (Issue Based Argument Window). 

select the most relevant cases. 

organize plaintiffs argument by issues. 

outline an argument. 

compare with CATO's issue based argument. 

part 5 
outline defendant's response and compare to CATO's argument. 

The student has to work on the problem on the basis of the CATO 
argumentation model using the available tools (Aleven, 1997, p. 28) (see Fig. 
5.15). 

CATO Database 

Factor Browser 

Case Analyzer 

Argument Maker 

Issue Based 
Argument Window 

Squib Reader 

contains textual summaries (squibs) and 
factor sets for 147 trade secrets cases. 
provides information about CATO's set of 
26 factors for trade secret law. 
lets students compile a list of applicable 
factors for a case and compares students' 
list of factors to that stored in the CATO 
database for the same case. 
presents argumentation examples in the 
context of the students on-going work. 
Conducts mini-dialogue to give students 
practice in identifying distinctions. 
presents examples of arguments organized 
by issues with multiple cases selected by 
students. 
displays squibs of retrieved cases. 

Figure 5.15: CATO Tools. 

Different types of support are available in CATO: examples, reification, 
information management and feedback. The support is based on the CATO 
arsumentation model and uses the CATO tools. 
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CATO uses argumentation examples in order to help students construct 
case-based arguments. CATO presents argumentation examples that 
illustrate CATO's Basic Argument Moves and Issue Based Arguments. 
These examples are generated dynamically by CATO and can therefore be 
tailored to the students' analysis of the problem. Students have to study these 
examples and evaluate their own arguments against CATO's. CATO 
annotates each example with a brief explanation of its structure. CATO 
presents a visualization of the argument structure. In CATO students work 
with textual representations of cases and formal representations of cases as 
lists of factors. CATO explicates how these factors relate to their use in 
arguments by reifying these connections. CATO offers a set of tools to make 
the process of legal argumentation more manageable. CATO helps the 
student to find relevant cases and to evaluate the relevance of retrieved cases 
by providing a database of cases indexed by the factors that guide their 
applicability in arguments. By reducing the complexity CATO enables the 
student to focus on making arguments with cases, and testing and refining 
theories in the light of retrieved cases. CATO presents some limited feedback 
on students' activities for the sub-tasks identifying strengths and weaknesses 
and identifying distinctions among cases. 

5.3.5 Zomerweelde 

The computer program "District Court Zomerweelde" (Summer Bliss) 
allows students to practice criminal proceedings. Zomerweelde was 
developed for the Open University in the Netherlands. Proceedings skills are 
important in legal practice and should therefore be part of legal educationlx. 
These skills are sometimes practiced using a moot court. However, for the 
Open University, being a distance learning institute, a moot court is no 
realistic option for the students. Therefore an electronic moot court was 
developed. In Zomerweelde the student has to complete a meeting of the 
criminal court quickly and adequately (Zitzen. 1996: Nadolski & 
Wöretshofer, 1998). Students have to respond to events, distinguish relevant 
facts, construct an argument and assess arguments. Zomerweelde contains 
four different cases'9. The student plays the role of legal adviser in three of 
the cases and the role of public prosecutor in one. 

'x Proceedings skills in Dutch: proces vaardigheden. 
19 We refer to the 1998 version of Zomerweelde. 
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The system is available to students of the Open University. There has been 
no evaluation of the program. 

5.3.5.1 A session with Zomerweelde 

By starting Zomerweelde the student enters the court house. The porter asks 
the student to fill in student data and offers explanation on the tool icons. 
The first thing the student has to do is to go to her study (see Fig. 5.16 
werkkamer = study). 

\g) Arrondissement Zomerweelde - werkkamer 

Bij mij kiest u -dooi ei dubbel op te 
klikken- de casus waaimee u aan de 
slag wilt. 

Niks vooi niks 
Glaasje op! 

Als een dief in de nacht 
De gedoogzone 

Hebt u een casus gekozen, dan wordt 
uw concept pleitnota of concept 
requisitoir-nota automatisch 
ingelezen, mits u deze thuis reeds op 
werkdiskette hebt aangemaakt. Heeft 
u dit nog niet gedaan, dan kunt u 
deze alsnog schrijven. 

Bij uw begeleider kunt u terecht voor 
adviezen en tips. U kunt deze 
oproepen door op het pictogram 
'begeleider' te klikken. 

1 
"J ruimte waar u zich nu bevindt 

"] overige ruimten 

^ 7 ingang 

T 

uitgang 

f 

"1 

rechtszaal 

L, vj 
beoordeling 

J.~L 

| inhoudsopgave 

H 

B I 
Figure 5.16: In the study. 
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In the study the student can select a case. Each case includes a file and a 
meeting of the court. The file includes the charges, the indictment, case law 
and expert reports. The file is available in the form of a text book. After a 
case is assigned, the student has to prepare the case by going through the file 
and prepare her memorandum of oral pleading. When she is finished she 
may go to the courtroom (rechtszaal). 

Figure 5.17: Argument input. 
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Present in the courtroom are the judge, the public prosecutor (when the 
student has the role of legal adviser), the suspect and possible witnesses. The 
student/legal adviser can use the icons on the screen to specify her activity. 
There are icons for the different tools that are available, there is an 
assessment icon, an icon to go to the study or to the exit, and there is a 
microphone icon to indicate that the student/legal adviser wants to speak. The 
icons are depicted on the screen only when the functionalities are made 
available. The conversation takes place in the form of selecting arguments 
from a pre structured set of arguments. The arguments the student/legal 
adviser wants to bring forward are introduced using the argument input 
scheme (see Fig. 5.17). All parties in the courtroom may react to questions 
or arguments presented by the legal adviser. These reactions are presented 
either as text, drawings or audio-fragments. 
Three types of support are available in Zomerweelde: feedback, explanation 
and tools. Both the judge and the public prosecutor respond to an answer or 
argument of the student/legal adviser during the proceedings. Explanation is 
available in the form of an electronic guide and the student can use tools as a 
memorandum of oral pleading, a logbook and a list of professional terms. 
After closing of the proceedings the students' strategy is evaluated by the 
system and brought to the student by the patron. The strategy is assessed on 
items as correctness, efficiency, right questions, right arguments, adequacy 
and speed. 

5.3.6 Design Issues 

On the basis of the preceding description of the characteristics of coaching 
systems in general and the review of a selection of legal coaching systems we 
will now discuss what to adopt and what to reject. The basic decisions in 
designing a coaching system concern the environment, coaching strategies 
(the task performance and tutorial style), the knowledge representation, the 
student model and the interface. 

5.3.6.1 Environment 

As stated earlier, the ideal is to construct a coaching system with an explicit 
qualitative simulation environment. 
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Such an environment not only contains all modeling components and 
behavioral descriptions for simulation, but it provides at the same time an 
explicit knowledge representation from which explanations can be drawn. 
However, none of the legal coaching systems discussed has such an explicit 
qualitative simulation of the task environment within the system itself: 
CATO's factor hierarchy comes closest. All the systems are therefore 
classified as non model based, pre-specified situation description simulations 
(see Fig. 5.18)20. However, that it is possible to model the law in such a way 
that all possible situations can be generated and interpreted on the basis of 
this model is shown in e.g. TRACS (Den Haan, 1996). TRACS generates 
traffic situations for which a normative qualification is provided on the basis 
of an explicit representation of the Dutch Regulation on Traffic Rules and 
Traffic Signs2'.Valente (1995) also demonstrated that it is possible to make 
an explicit representation of legal sources. However, to realize a full 
qualitative simulation of legal case solving is very complicated and time 
consuming. Moreover, the simulation may even not add much to what is 
relevant for learning the task of legal case solving as compared to using a 
restricted model. A legal world is for a large part a common sense world, i.e. 
a world that can be (safely) assumed to be known to the student. For 
example, in the world regulated by the Dutch Regulation on Traffic Rules 
and Traffic Signs common sense notions as left and right are very important. 
However, these common sense issues are not what the student has to learn. 
Most common sense notions are no problem for a student. However, 
anticipating and checking all the implications and inferences that result from 
the description do cause difficulties for the student. This indicates that the 
world the regulations refer to does not have to be explicitly part of the 
instructional environment. A more realistic and pragmatic option is then to 
construct a environment that is not model based but pre-specifies the task to 
be learned. Therefore there is no need for a generic model based simulation, 
a pre-specified description of the task to be learned satisfies. 

Besides the conceptual, knowledge representation aspect, sensory qualities of 
a simulation may play a role. In what way are we going to present the legal 
assessment task to the student? 

20 A quantitative simulation is no realistic option for the legal domain. 
:i In Dutch: Reglement Verkeersregels en Verkeerstekens. 
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Legal practice works with documents, rather than with real life situations: 
cases are described by documents. Therefore, visualization can also be 
restricted to presenting text. Of course it is possible to present a movie or to 
have students work with real files. However, there are many reasons not to do 
this. When presenting a movie or real files the conceptual correspondence 
needs careful attention. The focus of legal assessment is not on handling 
files. So in fact it is quite a detour to learn legal assessment by showing a 
movie or presenting files. Not to mention the management difficulties and the 
lack of control over all possible interpretations and inferences students may 
make. An environment with high sensory qualities, but poor conceptual 
qualities presents us with no more than a decor. In simulating the legal 
assessment task we therefore opt for only simulating the specific situation, or 
legal case, being the real environment. 

5.3.6.2 Coaching strategies 

We argued that we did not expect that explicit instruction of a case solving 
method would result in better learning. OBLIGATIO and LITES, both based 
on the research of Crombag and colleagues, do instruct an explicit method. 
However, their is no evidence that this approach is effective. 
STATUTOR and CATO make use of visualization, however, they put the 
emphasis on visualizing the outcome, where we also plan to visualize the task 
components. 
Using agents in the environment to help students with the task performance 
can be useful when the agent has a meaningful role, more than just popping 
up to tell something that could also be presented as text. In this case the 
agent instead of being helpful gets in the way. The agents in Zomerweelde do 
not seem to have a role other than to present hints and feedback. 

5.3.6.3 Knowledge representation 

An explicit knowledge representation is only under discussion when a 
simulation is model based. 



An Instructional Environment for Learning to Solve Legal Cases 
PROSA 

A classification of the reviewed systems with regard to environment and 
knowledge representation results in the following overview in which we also 
included some coaching systems in other domains (see Fig. 5.18). 

representation 
knowledge 

decisions 

simulation category 
quantitative 

SOPHIE I 

qualitativ 
e 

QUEST 
ITSIE 

description 

CATO 

OBLIGATIO 
LITES 
STATUTOR 
Zomerweelde 

Figure 5.18: Relating environment - knowledge representation. 

A situation description environment can be realized without an explicit 
knowledge representation. The only things we plan to represent are the 
specific situation or legal case, the legal rules in relation with the case to be 
able to match case facts with legal rules, and the correct solution for each 
case. However, this representation is hard wired, that means that there is no 
internal representation, only text. Architectural issues do not play a 
significant role either now we have opted for a coaching system with an 
implicit knowledge representation. 

5.3.6.4 Student model 

A student model may serve many purposes in instruction, for example, 
founding explanations (see, for instance, Clancey, 1986; Dillenbourg & Self, 
1992; McCalla & Greer, 1994; Corbett, Anderson & O'Brien, 1995). This 
requires the full realization of the functionalities as depicted in Fig. 5.1. We 
do not realize all these functionalities in our coaching system. Therefore we 
also do not have the possibility of maintaining a real student model. Because 
the system does not have a full and explicit representation of the knowledge, 
the student model content is not based on reasoning about the kind of 
deviations, their causes and how to plan a remedial. 
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To a certain extend student modeling can take place, however, all decisions 
have to be set out in advance. However, some administration of the students 
activities and outcomes may come in handy for both student and teacher. To 
be able to present the student with the possibility of an overview of her 
achievements and an assessment of these results is informative and 
motivating (Keller & Suzuki, 1988). The teacher may use the information for 
diagnostic purposes. In Fig. 5.18 CATO is situated within the explicit 
knowledge representation category. Although CATO has all characteristics 
of an explicit representation containing a computational model of case based 
argumentation, the system does not have to understand the students 
argumentation because CATO does not maintain a student model. The 
computational model in CATO is only is used to generate argumentation 
examples. 

5.3.6.5 Interface 

The interface is designed to realize the environment and the coach. As we 
stated before, we 'simulate' the real world indirectly in presenting the student 
with a textual representation of a legal case. However, we also want to present 
the student the characteristics and basic components of the task. In our view 
depicting these components in the interface may serve as an external memory 
already supporting the student in her task performance. The instructional 
model presented in Chapter 4 prescribes primary and secondary presentation 
forms. The functional difference between these presentation forms can in our 
view best be depicted by also separating them clearly in the interface. Colors 
are used to support this functional separation. Using a standard sized screen 
it is inevitable to scroll text. We present no facility for students to type in 
text. We prefer using drag and drop facilities, allowing the student to cut and 
paste text. In this way she does not have to retype text, being a waste of time 
and boring, and we do not have to take care of typing errors. 

5.4 Conclusion 

In this chapter we refined and justified the design of the instructional 
environment for learning to solve legal cases. 
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We decided to realize the instructional environment as a coaching system 
because this type of systems is best suited for problem solving learning, that 
is, learning by using knowledge. A coaching system monitors the students 
during task performance and offers support to make the student acquire the 
skill. We discussed the major design issues in realizing the coaching system. 
These issues are the environment, the coaching strategies, the knowledge 
representation, the student model and the interface. We argued that an 
instructional environment using a simulation is rejected. It is better to use a 
situation description environment whenever a simulation is either impossible, 
too complex or trivial. To really simulate (parts of) the legal system where 
manipulations can be evaluated is too complex and therefore too time 
consuming. To learn to use domain knowledge in a task as legal case solving 
(legal assessment) it is not necessary to use a fully simulated world of the 
domain in question. 
The environment to be realized in the computer program will therefore be the 
non model based situation description. The simulation will be in fact no more 
than a piece of text. 
This text is a derivation of a case file which in turn is a derivation of the real 
life event or situation. Every exercise will contain elements of the real 
situation. However, these elements are compiled out. Although the 
environment will only be a fragmented and implicit description of the real life 
environment there will be an explicit task description. However, the task 
performance and the legal case description are restricted to what is most 
relevant for learning legal case solving. 
The tutorial style to be incorporated in the computer program will be more or 
less constrained. The task will be differentiated into a task directed exercise. 
The task is explicitly set by stating the goal with the exercise. The sub-tasks 
to be performed by the student are traced by the computer program and the 
outcomes are assessed. 
The computer program will not be realized as an intelligent system. There 
will be no explicit knowledge representation, only a decoding of decisions. In 
the now following chapter (Chapter 6) we will describe the functional 
specification and the implementation of PROSA on the basis of the decisions 
made so far. 
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PROSA 

6.1 Introduction 

This chapter is about designing and implementing PROSA. PROSA stands 
for PROblem Situations in Administrative law1. PROSA presents an 
environment in which the student has the opportunity to solve legal cases, 
that is, construct a legal solution for a legal case by applying legal rules. The 
instructional environment offers guided access to the subject matter content, 
instead of presenting the student an explicit method for legal case solving. In 
the previous chapters successive steps were taken to specify the major 
requirements for designing PROSA. We now combine these partial 
requirements and make additions where necessary to realize PROSA. 
In paragraph 6.2 we therefore set of with prescribing what we want the 
system to do. These functional requirements are then specified in a set of 
functions that describe the system to be designed. This is followed by a 
description of the implementation of the system in paragraph 6.3. In 
paragraph 6.4 we describe a session with PROSA. 

6.2 Requirements 

PROSA has to coach the student during legal case solving to enable her to 
construct a complete and correct legal solution. The functional requirements 
and constraints that prescribe what the system to be designed should do are 
the outcomes of the previous chapters. These, more or less isolated, 
requirements now have to be combined and necessary additions need to be 
made to be able to realize PROSA. We therefore first briefly restate these 
requirements. 

In Dutch: PRObleem Situaties Algemeen bestuursrecht. 
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6.2.1 Externalization 

In Chapter 2 the task of legal case solving was examined resulting in a 
conceptualization of the task and an inventory of difficulties in legal case 
solving. This inventory lead to the conclusion that students should be 
supported in managing information and prevented from 'jumping to 
conclusions' to enable the student to construct a correct and complete legal 
solution. We decided that this requires an environment in which the task 
components and task characteristics are made explicit in such a way that it 
restricts the set of activities that have to be performed by the student and it 
presents systematic guidance to the student. 
We also discussed the issue of instructing an explicit method or not. Using a 
method or having a method available can be useful to prevent jumping to 
conclusions. However, we also showed that instructing an explicit method is 
not very productive in learning to solve legal cases. 
We described that performing, for example, the 'select fact' activity is not as 
trivial as it may seem. To select a relevant fact from the situation description 
requires much leafing that in turn requires the storage of many intermediate 
findings. As a consequence (short term) memory is exceeded in no time. 
Making notes may function as a kind of external memory, however, this 
involves copying articles from statutes and facts from the situation 
description. This not only is much work, it is also something that students 
will not do or will not do exhaustively. However, we do want the student to 
work in a systematic way to prevent them from 'jumping to conclusions' and 
to enable them to construct a complete and correct solution. 
We decided to present an environment that meets both requirements: (1) 
relieve the student of the task of keeping track and recording intermediate 
results and (2) enable the student to work in a systematic way. We will not 
instruct an explicit method, although a certain mapping to a method is 
required to be able to restrict the set of possible activities to keep the student 
on track. To summarize: 

Externalization: 
• restricts and guides activities 

• offers systematic support 
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We want the student to construct a legal solution by herself. By actually 
having the student work on the construction of a legal solution she may 
experience what it takes to construct a solution and to "go through the 
problem" so to speak. In Chapter 2 we examined legal case solving. We 
found that the different theoretical sources we consulted present a more or 
less identical decomposition of the task. However, we also found that the 
difficulties in legal case solving are not primarily related to what activities 
have to be carried out, but more to how these activities have to be carried out. 
This revealed that the major role in solving a legal case is reserved for legal 
knowledge. 

6.2.2 Functional Differentiation of Knowledge 

In Chapter 3 a legal ontology of law (FOLaw) was discussed which 
distinguishes various types of legal knowledge. This made clear that the 
understanding and legal interpretation of a situation description requires a 
correct mapping between this situation description and the LAM, i.e. the 
world knowledge implied by the domain of practice, in our case the GALA. 
Based on our insights in students difficulties with solving legal cases we 
decided that this mapping should be made explicit in such a concrete fashion 
that it also should act as an external memory that marks which propositions 
in the legal case have been covered by the law and which have not been. The 
latter may mean that the proposition is either not relevant in legal terms or 
has been overlooked. This lead us to differentiate between the legal case, the 
legal rules and the legal solution, where we also discussed the different 
components that make up a solution. We also found out that students have 
difficulties finding their way in the legal knowledge, therefore we should 
improve the conceptualization of the legal knowledge. It is therefore 
important to differentiate types of knowledge based on their role in legal case 
solving. Because we also think it is important to be able to address the 
knowledge right from the start we decided to externalize these different types 
of knowledge. To summarize: 

Guided access using a functional differentiation of the legal knowledge: 

• supports the acquisition of a conceptual structure 

• enhances accessibility of the legal knowledge 

• enhances readability of the legal knowledge 
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6.2.3 Instructional Model 

In Chapter 4 we specified the instructional model for learning to solve legal 
cases. We defined the learning outcome using the performance - content 
classification matrix and selected the primary and secondary presentation 
forms that most likely will result in achieving this outcome. 
One of the major issues here is the separation of the instructional material 
and the support material. Because the model only defines the instructional 
model in abstract and general terms we have to add the specific content and 
required performance, being the legal knowledge and the legal case solving 
components. Another issue in arranging instruction was enhancing and 
sustaining motivation. In Chapter 4 we reviewed the ARCS model. The 
motivational strategies formulated on the basis of this model should be 
incorporated in the instruction. This sets requirements for the type and 
content of the exercises and for deciding on the amount of student control, 
but, most important, it sets requirements for the type and content of the 
feedback. It is very important to present immediate feedback to keep the 
student from muddling and making serious mistakes. However, we think it is 
also very important that the student may request feedback whenever she 
wants. The feedback should inform her about her past, e.g. "how well did I 
do until this point?", as well as on her future, e.g. "can I go on this way?". 

6.2.4 Coaching the Student 

We want the student to engage in legal case solving while the computer 
program monitors her activities and outcomes and correct her during 
performance. This type of system is labeled coaching system. In Chapter 5 
we described the characteristics of coaching systems. We committed 
ourselves to a non model based simulation environment. The environment in 
the coaching system for legal case solving consists of a simulation of a legal 
case by using textual descriptions. We do not use an explicit knowledge 
representation, because for a non model based simulation this is not required 
and we do not use the representation for additional functionalities either, for 
example, we do not keep a student model that keeps track of the student's 
mastery of individual concepts. We considered some sort of curriculum 
planning. Curriculum planning involves some sort of sequencing of 
introducing topics and matching exercises with increasing complexity. 
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However, we decided to leave it to the student to select a specific topic and 
difficulty level. The decision was more or less dictated by our view on 
motivation, where freedom of control by the student is highly valued. The 
requirements summarized so far define the basic functions which now have 
to be specified to be able to realize them in PROSA. 

6.3 Functional Specification 

PROSA is an instructional environment for learning legal case solving. The 
system enables the student to construct a legal solution while coaching her. 
To be able to realize the system we now specify what and how to present the 
materials, how to monitor the student's activities and results, how to 
determine deviations and how to present support. 

6.3.1 The Legal Case Solving Task 

Legal case solving involves the construction of a legal solution for a specific 
problem situation by applying legal rules. We want the student to be able to 
construct a complete and correct solution. We do not instruct an explicit 
method, but we do want the student to work in a systematic way to prevent 
them from jumping to conclusions and to keep them on track. To support the 
management of information we restrict the activities that have to be 
performed by the student. The systematic guidance and the restriction of 
activities are realized by externalizing the basic components in legal case 
solving. These components are the legal case, the legal rules and the legal 
solution. We therefore divide the legal case solving space in three separate 
areas, depicting the components (see Fig. 6.1). 
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LegalRulesArea 

Statute [Article(l)...Article(n)J 

Article [ArticleComponent(l) 

ArticleComponent(n)] 

ArticleComponent 

[LegalTerm] 

ConstructLegalSolutionArea 

CaseQuestionArea 

CaseQuestion [LegalTerm] 

SelectLegal 

RuleArea 

SelectFact 

Area 

LegalSolutionArea 

ArgumentStructure 

[Component 1) 

Component(n)] 

Conclusion [Answer] 

^egalCaseAre a 

SituationDescription [Fact( 1) 

Fact(n)] 

Fact [noun; adjective + noun: 

verb; simplesentence] 

Figure 6.1: Legal case solving space. 

In the L e g a l C a s e A r e a a S i t u a t i o n D e s c r i p t i o n , presented as 
text, is accessible to the student. In the L e g a l R u l e s A r e a the legal rules 
are accessible to the student. Legal rules are classified based on their legal 
source. We use three kinds of legal sources: S t a t u t e s , 
O t h e r R e g u l a t i o n s and CaseLaw or precedents. In a statute the unit of 
communication is an A r t i c l e . Within an article the unit of communication 
is an A r t i c l e C o m p o n e n t , an article component is a term referring to a 
specific type of legal knowledge. 
In the C o n s t r u c t L e g a l S o l u t i o n A r e a the student has to construct a 
legal solution to the question posed with the situation description. 
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The C o n s t r u c t L e g a l S o l u t i o n A r e a is subdivided into a 
C a s e Q u e s t i o n A r e a , where the C a s e Q u e s t i o n related to the actual 
situation description is presented, a S e l e c t L e g a l R u l e A r e a , a 
S e l e c t F a c t A r e a and a L e g a l S o l u t i o n A r e a , where the actual 
L e g a l S o l u t i o n is constructed. 
A L e g a l S o l u t i o n consists of an Argumen t S t r u c t u r e and a 
C o n c l u s i o n . To construct a legal solution the student has to select a legal 
rule, for example a statute, and select an article within the statute and bring it 
to the S e l e c t L e g a l R u l e A r e a , where the student can drop the article. 
She may either bring this article to the L e g a l S o l u t i o n A r e a , or she may 
start decomposing the article into article components. An applicable article is 
part of the solution. To select an article component from the article to see if 
the article component matches a fact in the situation description a fact has to 
be selected from the case to match the article component. This fact has to be 
dropped in the S e l e c t F a c t A r e a to be able to match the article 
component present in the S e l e c t L e g a l R u l e A r e a . A match is part of the 
solution, and therefore a match is automatically copied to the 
L e g a l S o l u t i o n A r e a . Here the argument structure is the set of 
components and the conclusion is the answer. So a correct and complete 
legal solution consists of the complete set of components, in their correct 
order, concluded with the right answer. The complete set of components 
contains applicable articles and matched article components and facts. 
The L e g a l C a s e A r e a , the L e g a l R u l e s A r e a and the 
C o n s t r u c t L e g a l S o l u t i o n A r e a are realized as three separate 
windows. There is a Lega lCaseWindow, a L e g a l R u l e s W i n d o w and a 
C o n s t r u c t L e g a l S o l u t i o n W i n d o w . In constructing a legal solution 
for a legal case there is a continuous interaction between the legal rules and 
the legal case. Therefore the C o n s t r u c t L e g a l S o l u t i o n W i n d o w is 
located in the middle. We situated the Lega lCaseWindow on the right and 
the L e g a l R u l e s W i n d o w on the left. However, it could also have been the 
other way around, there are no special requirements with regard to 
positioning these two windows. 
In constructing a legal solution a further distinction is made between the 
process of solving legal cases ( P r o c e s s ) and the legal solution 
( P r o d u c t ) . 
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6.3.1.1 The legal case solving process 

Solving a legal case is to construct a legal solution on the basis of legal rules. 
The activities are in the first place cognitive activities, i.e. they require the use 
(application) of (pieces of) domain knowledge (see Fig. 6.2). 

(piece of) 

domain knowledge 

world 

—•- = dynamic input role 

^ • - = static input role 

Figure 6.2: Legal case solving structure. 

Three areas are separated in the instructional environment on the basis of the 
different types of knowledge to be applied. There is a legal case area 
( S i t u a t i o n D e s c r i p t i o n ) , a construct legal solution area 
(CaseQuestion, L e g a l S o l u t i o n ) and a legal rules area (Domain 
knowledge). The activities to be carried out in the distinctive areas are: 

• structure, translate and select fact in the legal case area. 

• select article component, match article component - fact, and formulate 
conclusion in the construct legal solution area. 

• select legal rule, select article in the legal rules area. 
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6.3.1.2 The legal solution 

The legal solution is the outcome of the process of solving a legal case. The 
construction of a legal solution is a series of activities (Process) that has to 
result in a legal solution (Product) . The completeness of a solution is 
closely related to the legal case solving activities. As was described in 
Chapter 2 a solution consists of three components being a case model, an 
argument structure and a conclusion. The case model is made up of the 
student's understanding of the situation description both in common sense 
terms and in legal terms. Where the text of the situation description presents 
the surface structure, the case model presents the deep structure. The case 
model changes based on the growing understanding of the situation 
description by the student. The construction of a case model involves the 
indication of the relevant legal concepts and the use of these concepts. 
What legal concepts are relevant depends on the interpretation of the 
situation description. For example, looking at a situation description from a 
criminal law point of view activates an interpretation leading to distinguishing 
certain relevant legal concepts in the situation description different from an 
interpretation based on an administrative law point of vievv.A legal solution 
should contain an argument structure and a conclusion. The argument 
structure states the explanation of the conclusion. A legal solution is not only 
the conclusion, but, more important, all the components that make it possible 
to infer the conclusion. 
These components also have to be stated in the correct order. Therefore a 
legal solution should contain the complete set of components 
(Component). These components are either an A r t i c l e or a match 
between an Ar t i c leComponent and a Fac t linked by a 
L inkOpera to r . The components should be in the correct order 
(ComponentOrder) and followed by the right answer (Answer). 

6.3.2 The Legal Knowledge 

Legal knowledge plays a determining role in solving legal cases. The major 
difficulties experienced in solving a legal case are related to insufficient 
mastery of, or insight in, the subject matter content. To enable students to 
acquire a conceptual structure of the legal knowledge it is necessary that they 
solve legal cases, while at the same time a functional differentiation of the 
knowledge and guided access to that knowledge is offered as support. 
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A functional differentiation is made by separating the situation description, 
the related question and the domain knowledge. The domain knowledge 
refers to the legal rules. Within the domain knowledge a further 
differentiation is made between types of knowledge. Support is offered in the 
form of a list of domain concepts and a topic model. 

6.3.2.1 The legal cases 

A legal case consists of a situation description, a related question and a legal 
solution (Chapter 3). A situation description can be viewed as a set of facts 
that make up a story of what has happened. Although only some of the facts 
may have legal relevance with regard to a particular legal source, the situation 
description may contain many legal irrelevant facts in order to make up a 
coherent, understandable story that enables the reader to infer motives of 
agents, causal relationships between events etc. In summary, the situation 
description has to be interpretable both in common sense terms and in legal 
terms. A S i t u a t i o n D e s c r i p t i o n in PROSA is presented as a text that 
contains sufficient facts to solve the legal issues at stake. There is no need 
for the student to gather and proof facts or to reconstruct the story. The 
student also does not have to formulate a (the) question. With every situation 
description presented in PROSA comes a CaseQues t ion (see Fig. 6.3). 

question 
facts 

all facts present 
gather facts 

question 
available 
PROSA 
OBLIGATIO 

formulate question 

moot court 

Figure 6.3: Case types. 

The legal cases in PROSA are categorized by (legal) topic (CaseTopic). 
The topics are the outcome of structuring the content of the domain of 
practice. Within each topic the legal cases are sorted from very easy to very 
difficult (Dif f icul ty-Level ) . 
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The domain of practice as described in Chapter 3 resulted in the following 
five major topics. The principles for designing a case for a specific difficulty 
level were also described in Chapter 3 : . 

• interested party 

• order 

• administrative authority 

• appeal 

• objection before appeal 

The student may select a S i t u a t i o n D e s c r i p t i o n of a specific 
C a s e T o p i c and Di f f i c u l t y L e v e l . This situation description is than 
presented in the L e g a l C a s e W i n d o w . The student can select a F a c t from 
the S i t u a t i o n D e s c r i p t i o n . Within each situation description all 
relevant facts can be selected, some irrelevant facts can be selected. 

6.3.2.2 The domain knowledge 

The legal knowledge in a domain of practice can be found in legal sources as 
statutes, other regulations and case law. The student who wants to select a 
legal rule from one of the legal sources can choose between the three 
different sources S t a t u t e s , O t h e r R e g u l a t i o n s and CaseLaw. 
Within each specific legal source we use the customary principles for 
organizing them. For example, the legal source category S t a t u t e s is 
organized on the basis of the different areas of law, where within each area 
the statutes are organized according to the order in which they appear in the 
law books students use3 

2 Before putting effort in construeting virtual but realistic cases it is worthwhile to see if 
it is possible to use existing cases. Nicolai (1994) presents legal cases and their solutions 
in administrative law. However, these cases and solutions do not entirely meet our design 
requirements. To be able to use the cases and the solutions in the instructional 
environment adaptations are necessary. For example, the solutions do not show a 
complete argument structure, so reasoning steps need to be reconstructed. 
3 We used the law books by Vermande edition 1999/2000 (Drupsteen et al., 1999). 
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When, for instance, a student selects the legal source S t a t u t e s , she is 
presented with a list of areas of law, when she selects the area of 
administrative law, she is presented with a list containing many administrative 
law acts and regulations, here she can, for instance, select the GALA. The full 
text of this act is then presented in the LegalRulesWindow. The student 
can select an A r t i c l e from the act and bring it to the 
S e l e c t L e g a l R u l e A r e a in the 
Cons t ruc tLega lSo lu t ionWindow. She then may decide to bring 
the article to the L e g a l S o l u t i o n A r e a of this window, or she may 
decide to select an Ar t ic leComponent from the A r t i c l e in order to 
match it with a Fac t from the situation description. 

6.3.2.3 The list of concepts and the topic model 

The list of concepts and the topic model are the outcomes of structuring the 
knowledge in the domain of practice as described in Chapter 3. Both are 
available in PROSA. When the student wants to strengthen her prerequisite 
knowledge, being the knowledge necessary for solving the legal cases in the 
domain, she can select either one of them. 

6.3.2.4 Structure and system of the statutes 

All available statutes are presented as full text. However, as is described in 
Chapters 2 and 3 a specific difficulty in solving a legal case is to select the 
applicable statutes. To be able to find your way a conceptualization of the 
knowledge is required. System and structure of statutes should therefore be 
made available to the student in different formats as decision trees 
representing the backbone of a statute, decision trees representing the 
dependencies between various procedures, flow diagrams, an index (both on 
alphabet and on article number) and in the form of a table of contents with 
hyper links. 

6.3.3 The Instructional Model 

The instructional model determines what will be learned and how it is 
instructed. For law students to learn how to solve legal cases the instructional 
model takes the form of practicing legal case solving. 
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The major interaction can be described as between the system presenting the 
instructional material in such a form that the desired performance is being 
encouraged, or provoked, or that the options are constrained, and the student 
demonstrating the required performance (demonstrate competence). As is 
described in Chapter 4 a basic distinction is made between primary and 
secondary presentation forms. This functional distinction is realized by 
dividing the screen in two L a y e r s , depicting the 
P r i m a r y P r e s e n t a t i o n F o r m s in the U p p e r L a y e r , where the 
S e c o n d a r y P r e s e n t a t i o n F o r m s is visualized in the L o w e r L a y e r of 
the screen. 

6.3.3.1 The primary presentation forms 

The primary presentation forms present the stimulus materials to elicit the 
construction of a legal solution for the specific legal case using legal rules. 
The three components distinguished in legal case solving are visualized as 
three separate windows in the upper layer on the screen. Each window differs 
in content and required performance. 

6.3.3.2 The secondary presentation forms 

The secondary presentation forms present learner guidance and feedback. 
The same three components are distinguished because the content of the 
support is related to the materials presented and the performance provoked in 
the primary presentation forms, where each differs in guidance and feedback 
presented. The components are realized as three separate windows on the 
screen. Two types of support are available in the instructional model for 
learning legal case solving: E l a b o r a t i o n s and Feedback . 

Elaborations have the function of a reference to prerequisite knowledge, to 
strengthen or consolidate prerequisite knowledge or to refresh or revive 
prerequisite knowledge. Elaborations are under the control of the student. 
Each window in the S e c o n d a r y P r e s e n t a t i o n F o r m s has its specific 
types of elaborations. In the L e g a l C a s e W i n d o w the student has the 
opportunity to select from five different elaborations 
( C a s e E l a b o r a t i o n ) . There is an elaboration on the issue legal case, 
there is background information on structuring a legal case and translating 
case terms into legal terms. 
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There are also two domain specific elaborations being the list of domain 
concepts and the topic model. The list of domain concepts presents an 
elaborate description of the concepts in the domain of practice. For each 
concept the articles that refer to the concept are listed, a description of the 
concept is presented and a reference to related concepts is available. The 
topic model presents the main topics in the domain of practice in relation to 
each other. The model presents the sequence of the topics and references to 
applicable articles. 
In the Cons t ruc tLega lSo lu t ionWindow four elaborations are 
available to the student ( C o n s t r u c t L e g a l S o l u t i o n E l a b o r a t i o n ) . 
The student may elaborate on the meaning of the question that comes with a 
legal case. There is background information available on the basic distinction 
between the legal case solving process and the legal solution or product. The 
student may also ask for a description of the legal case solving task structure. 
In the LegalRulesWindow the student may ask for background 
information on legal rules, how to find them and how to read them, and may 
ask for guided access to legal rules ( L e g a l R u l e s E l a b o r a t i o n ) . The 
student may use an index (on alphabet or on article number), a table of 
content or an alternative representation to comprehend a legal rule and find 
an applicable statute or article. 

Feedback has the function of informing the student about her performance 
and her solution. Information about the activities and solutions of the 
individual student are compared with the activities and pre-specified correct 
solutions defined as the standard in the instructional environment. The 
system gives feedback when the student performs activities that are either 
irrelevant or show that she does not understand the windows and their 
buttons. However, the feedback is basically student controlled. The student 
can ask feedback by requesting an Assessment . This can either be a 
SubAssessment, indicating that the student wants to receive information 
on her performance so far, after which she will proceed, or a 
F ina lAsse smen t , when the student thinks she has completed the 
solution and wants to quit this legal case. When the student requests a 
SubAssessment she may ask for either an assessment of her process 
resulting in ProcessFeedback or for an assessment of her product 
leading to Produc tFeedback . 
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The feedback is presented in the Cons t ruc tLega lSo lu t ionWindow 
of the S e c o n d a r y P r e s e n t a t i o n F o r m s . The ProcessFeedback 
is based on a comparison of the activities of the student with the required 
series of activities. There are three series of activities that are allowed by the 
system: one is a recommended route and there are two alternatives. Although 
there is no explicit prescribed method, these routes map onto a method. The 
routes indicate restrictions in the activities that are assessed as correct, this 
for the purpose of keeping the student on the track and to make some 
distinction between activities that are and that are not useful (see Table 6.1). 

recommended route 
select case 
select process option select 
select statute 
select article 
bring to solution 
select article component 
select fact 
match component - fact 

alternative route 1 
select case 
select statute 
select process option select 
select article 
bring to solution 
select article component 
select fact 
match component - fact 

alternative route 2 
select case 
select process option select 
select fact 
select statute 
select article 
bring to solution 
select article component 
match component - fact 

Table 6.1: The three routes. 

The Produc tFeedback is presented based on a comparison of the 
outcomes of the student with the correct and complete legal solution as 
available in the system. A legal solution consists of the complete set of 
components. These components have to be placed in the correct order. The 
legal solution closes with the right answer. 

Component 
ComponentOrder 
Answer 

[complete, incomplete] 
[correct, incorrect] 
[right, wrong] 

There are eight different situations, each with there specific feedback. For 
example, the ideal situation is where the components are complete, the order 
of the components is correct and the answer is right. The worst situation is 
the situation with the components incomplete, the order incorrect and the 
answer wrong. 

233 



An Instructional Environment for Learning to Solve Legal Cases 
PROSA 

A second Produc tFeedback is presented on the basis of a comparison of 
the content of a match Ar t ic leComponent <LinkOpera tor> Fac t 
indicated by the student, with the correct content of the match. There are eight 
different situations, each with their specific feedback. The ideal situation is 
where the correct Ar t ic leComponent is matched with the proper 
L inkOpera to r to the correct F a c t . 

6.3.3.3 Student administration 

As we indicated in Chapter 5 and in the requirements paragraph of this 
chapter we do not install and maintain a complete student model, but we do 
record some information about the individual student. This is necessary to be 
able to give individualized feedback and to be able to inform the student on 
her accomplishments. To keep an individual record we ask the student to 
type in her name and student number. To be able to inform the student about 
her sessions with PROSA we keep record of the number of cases selected by 
the student specified to CaseTopic en D i f f i cu l t y -Leve l . We also 
keep record of the P roduc t and the P r o c e s s for each case. The records 
are stored and used each time the student starts working with PROSA. The 
student may decide to ask for the information just before quitting PROSA. 

6.3.3.4 How to navigate? 

Our main principle in deciding how we have the student navigate in the 
instructional environment is freedom of choice and control for the student. 
The student may do what she wants to do and whenever she wants to do it. 
The instructional environment allows her to look around and to examine each 
and every detail. There are no time restrictions, the student may take as long 
as she wants to solve a case, she may even decide not to solve it at all or not 
completely. However, although the student may do what she wants, there is 
only one complete and correct legal solution for each case and there are three 
pre specified routes that are regarded as the best ways to proceed. So in the 
feedback the student will be informed about the deviations concerning both 
the route and the content of the legal solution. She will also receive feedback 
whenever she carries out an activity or uses some knowledge element that 
will lead her nowhere. However, it is up to the student to do something with 
the information or not. 
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As we described in Chapter 5, the student can not type in text, text can be 
manipulated using copy and paste. We will use buttons to enable to student 
to select a specific activity or certain types of knowledge. A button in turn 
contains pop up menus each showing a list of specific options to select from. 
The legal case and the legal rules are presented as text in the specific 
windows. Because there are space limits it is inevitable, particularly with the 
legal rules, to scroll text. 

6.3.4 Architecture 

The architecture of a system describes the structure of a system in terms of 
processing components and data structures. As we described in Chapter 5 we 
will not use an explicit knowledge representation to realize our system. This 
has consequences for the architecture as well. Our architecture is less 
modular and less transparent because we do not separate content 
(knowledge) and control (reasoning) as is the case in knowledge based 
systems. 

6.3.4.1 Flow of Control 

Authorware is a visual, icon-based authoring environment. A program is 
made by assembling icons on what is called the flow line. Different types of 
icons represent different types of objects like text, graphics or a set of 
instructions and herewith the content of a program. In Fig. 6.4 the top level 
of the architecture of PROSA is shown. 

Figure 6.4: Top level architecture of PROSA. 
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The architecture as a 'control of flow' diagram is explicit in an Authorware 
program. The icons on the main flow line are visible at this level. When 
PROSA is run, the icons are executed from top to bottom along the flow line. 
We discuss the icons in the implementation paragraph. 

6.3.4.2 Flow of Data 

The architecture as a data flow diagram is depicted in Fig. 6.5. The input of 
the student, activity outcome, is compared with a standard to detect 
deviations. These deviations are recorded by PROSA to be presented to the 
student. The rounded boxes denote data, the rectangles denote components 
and the arrows depict the data flow. 

student 

Figure 6.5: Data flow of PROSA. 

236 



Chapter 6 PROSA 

There is an input component where the student engages in solving a legal 
case. The activity outcome is compared to the standard, being the routes 
(process) and the correct and complete legal solution (product). The outcome 
of the comparison may give rise to actions by the PROSA coach (feedback). 
The outcome is also registered in the student' administration. 

6.3.4.3 Visualization 

The interface of PROSA visualizes the instructional environment we present 
to the student to learn legal case solving. PROSA does not explicitly instruct 
a method. However, the design of the screen constraints the ways the 
solution can be constructed. We argued that it might be more supportive to 
present an environment in which the basic legal case solving components are 
externalized. This way the student is not enforced to work in a pre-specified 
way, however, she does have something to go by that may support her to 
work in a systematic way. Externalization may also take over cognitive 
activities from the student that hinder correct task performance. For example, 
intermediate results no longer have to be administrated internally, the results 
can be left in a specific window on the screen in this way diminishing the 
students' memory load. She also does not have to check data and 
intermediate results "by heart". 
The leading principle in designing PROSA is "divide & conquer". We not 
only made a distinction within legal case solving between legal case solving 
method and legal knowledge, we also distinguished between types of legal 
knowledge, which in turn dictate distinctive components in legal case solving. 
In the instructional model we distinguished between instructional material 
and support. These distinctions were realized in the interface in such a way 
that it presents students with an environment that makes it easy to 
"conquer" legal case solving. This is accomplished by a spatial design of 
the interface (see Fig. 6.6). We opted for a fixed composition of the screen. 
This way the student can easily recognize the legal case solving components, 
their content and their functionality which in turn may support a systematic 
approach to solving a case. 
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Figure 6.6: The instructional environment in PROSA. 

The screen is divided into two horizontal layers. The primary presentation 
forms are presented in the upper part of the screen, the 
P r i m a r y P r e s e n t a t i o n F o r m s . The secondary presentation forms are 
presented in the lower part of the screen, the 
S e c o n d a r y P r e s e n t a t i o n F o r m s . 
In this way a clear distinction is maintained between the presentation of the 
content and the expected performance on the one hand and the presentation 
of support on the other. The use of color has functionality in distinguishing 
the subsequent components that play a role in legal case solving. 
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There are three different components, so there are three different windows 
with each a specific color. The LegalCaseWindow is yellow, the 
Cons t ruc tLega lSo lu t ionWindow is orange and the 
LegalRulesWindow is light blue. 
The distinction between the presentation of the materials and the presentation 
of the support is expressed using bright colors for the windows where the 
materials are presented and using pastel colors for the windows where the 
support is presented. 
The LegalRulesWindow contains the legal rules, i.e. the 'theory' that 
should be applied to the legal case description in the LegalCaseWindow 
in the upper layer. The student can select a legal case (legal case button) and 
legal rules (legal rules button). 
The middle window in the upper layer the 
Cons t ruc tLega lSo lu t ionWindow is where the student constructs her 
legal solution by matching selected article components with selected facts 
(the process button contains the select and the match options, the product 
button contain facilities to 'edit' the legal solution). The specific problem 
posed to the student is put at the top of this window. The students' 
workspace allows her to keep track of her local decisions. Because there is 
no prescribed method or order to the way she matches legal rules to facts, the 
student may work both 'theory' driven or 'case' driven. Therefore, in the 
end the student is capable to come to a conclusion on the basis of the 
argument structure. The legal solution is the actual work space of the student. 
However, we have to deal with the fact that our space on a computer screen is 
limited. This may result in a rather small work space where it may be difficult 
for the student to keep an overview. Therefore we introduce an option 'large 
screen' under control of the student for requesting the larger workspace. 
The student may ask feedback (assess button), which in turn is presented in 
the lower layer in the Cons t ruc tLega lSo lu t ionWindow. The student 
may also ask for elaborations (support buttons) on the legal case, the legal 
rules or the legal solution to be constructed. This support is then presented in 
the respective window in the lower layer. 
In paragraph 6.6 we describe a session with PROSA to illustrate how the 
student is coached in solving a legal case. 
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6.4 Implementation 

Authorvvare4 is used for implementing PROSA. Authorware is an authoring 
(programming) environment for creating and publishing interactive 
information and can be used for the construction of interactive learning and 
training applications. Authorware provides tools for creating multimedia 
presentations that use digital movies, sound, animation, text and graphics to 
engage the user in the learning process. 
We now describe in more detail the realization of the flow of control as 
depicted in Fig. 6.4. We introduce these distinctive parts in the order they 
appear in the figure. For a more detailed description of the implementation 
we refer to Muntjewerff & Groothuismink (1999a). 

Initialise The first icon that is executed is the map i con 'initialize'. This 
map icon contains a number of d i s p l a y i c o n s that contain the first 
screen of PROSA, the so-called start screen. Furthermore the variables used 
in PROSA are defined and initialized in a c a l c u l a t i o n icon. These 
variables are used to keep track of the students' actions and to store and use 
general PROSA information like available items for the menu buttons. 
And finally the 'initialize' icon contains d i s p l a y i c o n s which contain 
the instructional environment screen with the three windows in both layers 
(see Fig. 6.6). This 'initialize' icon is executed only once per session. 

Perpetual interactions The second icon 'perpetual interactions' contains 
two kinds of so called p e r p e t u a l i n t e r a c t i o n s . These are called 
perpetual because they remain active all the time. An interaction is accessed 
by an i n t e r a c t i o n i c o n with different types of response type symbols 
attached to it. These response type symbols tell the interaction icon whether 
to display a button, a menu, a text-field or some other element. An interaction 
monitors the actions of the student and sends that information to the 
response type symbols attached to it. If a perpetual interaction is encountered 
the interaction is activated. 

4 Authorware 4 copyright ©1997 Macromedia, Inc. San Francisco, California, USA. In 
multimedia environments Authorware is considered the standard. Authorware is maintained 
and extended continuously. Recently it has been extended with an option to present 
Authorware applications on the internet (Shockwave). See for more information 
http://www.macromedia.com/software/authorware 
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The first perpetual interaction displays the menu buttons available for the six 
different windows and defines the reaction of PROSA when the student uses 
the buttons. The student can use these buttons throughout the whole session 
of solving a legal case. The second perpetual interaction defines the feedback 
of PROSA to the students activities regarding the construction of a legal 
solution in the parts select legal rule, select fact and legal solution in the 
construct legal solution window. An example of such a student activity is 
pasting an article in the 'select rule' part of the construct legal solution 
window. 

Legal case After the perpetual interactions the main loop of the program 
occurs, the so called d e c i s i o n i con 'legal case' with map i cons for 
every case topic attached to it. Within each case topic map a similar 
d e c i s i o n i c o n for the different levels of difficulty is used. At a decision 
icon the program branches to a path according to the criteria specified. In 
PROSA these criteria are the choices the student makes. The student uses the 
menu button legal case and the choices she makes are stored in two variables 
CaseTopic and Dif f i c u l t y L e v e l . On the basis of these variables 
Authorware first branches to the map i c o n of the chosen case topic and 
then to the map i c o n of the chosen difficulty level. A difficulty level map 
i c o n contains (1) d i s p l a y i c o n s which contain the legal case text and 
the accessory question (2) a c a l c u l a t i o n i c o n in which the correct 
legal solution is stored in a variable (3) an i n t e r a c t i o n i con to 
monitor the students activities specific to the case selected. In the architecture 
a specific legal case and the accessory question are considered to be the basic 
element, because it is the current problem to be solved by the student and in 
this way PROSA is able to give case- and student specific feedback. Also 
many student characteristics can be recorded per case, like, for instance, the 
sequence of the student's activities in solving the legal case, the legal solution 
the student constructs and the cases the student selects. These student 
characteristics are an example of characteristics that are recorded and 
maintained during all sessions of the student working with PROSA. In this 
way a student history is built to be able to adapt to the individual students 
activities and to evaluate the individual student. 

Subroutines The last icon at the top level flow line is the map i con 
'subroutines'. 
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This icon contains a number of subroutines implemented as map i c o n s 
attached to framework i c o n s . These subroutines appear only once in 
PROSA, but are called many times by various parts of the program. There 
are subroutines for checking the legal rules, for checking the legal solution, 
for checking the legal case, for checking the drag and drop functions, for 
example, drag an article from a statute to place it in the legal solution part, 
and for presenting the feedback to the student. An example of a subroutine is 
adding a student activity to the list that is used to keep track of the series of 
activities the student carries out to construct a legal case solution. 

6.5 Maintenance and Re-Use 

Although maintenance and re-use may be classified as basic requirements, 
we did not discuss these issues up to this point. This is partially due to the 
fact that both issues are closely related to design and implementation, 
partially due the fact that it is more or less incorporated in our handling of 
the other requirements. Our analyses of legal case solving, the domain of 
practice and arranging instruction resulted in abstract models that can be re
used as well as maintained. The way the domain of practice is modeled, for 
example, provides us with guidelines for adding new knowledge, or deleting 
knowledge that is out of date. The fundamental approach we took in setting 
up these requirements was continued in the specification and the 
implementation. We are arranging instruction in a field where the knowledge 
is liable to minor and major changes due to decisions by the legislator or the 
administration of justice. To be able to test our claims we had to set limits to 
both the amount and types of legal knowledge as to the number and topics of 
legal cases we could include in the system. All this made us very susceptible 
to the issues of maintenance and re-use. Here we restrict the description to 
the way in which we attended these issues in the architecture and the 
implementation. 

6.5.1 Maintenance 

Maintaining a system as PROSA, requires that the system can be changed. If 
the system can be changed it is possible to repair mistakes and to add or 
delete materials, laws change. It is also necessary that changes can be made 
without too much costs and effort. 
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It is important that the cause of a mistake can be detected and corrected 
easily, that materials that are out of date can be deleted without causing 
problems elsewhere in the system, and that new materials can be added 
without causing difficulties in other parts of the system. Transparency of 
architecture and specific tools may facilitate maintenance. To enhance the 
transparency of the architecture for implementing PROSA we used levels 
and modules. The main loop of PROSA is depicted on the top level (see Fig. 
6.4). Each part depicted on this top level is in turn specified following a 
structure of levels and modules. Take, for instance, the way in which the legal 
cases are available in PROSA. The legal cases are grouped by topic and are 
placed in isolated maps. Selecting a specific topic, for instance interested 
party, brings us to level 2 which is entirely concerned with interested party 
cases, showing separate maps for each difficulty level. Selecting, for instance, 
the map interested party easy cases brings us to level 3, where we find a map 
for each easy interested party case. Opening a specific map takes us to level 
4 where we find the map containing separate display icons for the text of the 
situation description, the question related to this situation description and a 
calculation icon containing the correct and complete legal solution which are 
displayed on level 5. The way PROSA is structured makes it possible to 
correct mistakes in existing situation descriptions, questions and solutions 
and to add legal situation descriptions on existing topics and difficulty levels. 
The same can be said for the legal rules. Here the structure of modules and 
levels of increasing specificity are also applied making correcting, adding or 
deleting entities feasible. We did not construct specific maintenance tools, 
mainly because we could manage with the tools available in Authorware and 
because editing display icons is also rather easy. 

6.5.2 Re-Use 

Solving legal cases requires the availability of legal knowledge. This 
knowledge can be found in the legal sources. 
Legal sources are grouped to areas of law they refer to. The basic areas of 
law are public and private law. Within these areas different fields are 
distinguished, for example, within public law we distinguish constitutional 
law, administrative law and penal law. 
To limit ourselves we restricted the domain of practice in PROSA to 
administrative law, and even more specific to general administrative law. 
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However, many other domains of practice are available and we even may 
think of combinations of domains. 
Where we defined adding more knowledge of this domain as maintenance, 
we define the introduction of another legal domain of practice as re-use. The 
use of levels and modules in the architecture for implementing PROSA not 
only supports maintenance, but also supports re-use. However, for real re
use generality of design is also required. This is realized by using a domain 
independent design. PROSA therefore uses basic components as legal case, 
legal solution and legal rules as well as basic elements in the solution as 
component, component order and answer. For example, PROSA uses 
separate modules for each category of legal rules, being statutes, other 
regulations and case law. If we take the category statutes new acts can be 
added easily using a display icon for each individual act. Furthermore, legal 
cases of new topics and difficulty levels can be added. For each new case 
topic and difficulty level a new map icon containing the case specific display, 
calculation and interaction icons have to be added. We did not construct 
specific tools for re-use either, because the tools available in Authorware are 
adequate. 

6.6 A Session with PROSA 

To get a basic idea of the functionality of the system we now describe a 
session with PROSA. The description of the session is based on the 
recommended route. Starting PROSA brings us to the first screen which 
shows us the PROSA logo and four buttons. 
There is a start PROSA button, an explain PROSA button, an info PROSA 
button and a stop PROSA button. The start PROSA button brings us to the 
data request screen where we have to insert our name and student number. 
This is required so PROSA can keep our individual record. When we 
indicated that we are ready the PROSA screen appears (see Fig. 6.6). 
Imagine we are sitting in front of PROSA. 

The first we have to do is to select a legal case from the set of available legal 
cases using the menu button l e g a l case . The legal cases in PROSA are 
arranged by topic. We decide to select a case with topic interested party from 
the list of topics that pops up. Within each topic the legal cases are arranged 
by level of difficulty. We decide to select difficulty level easy from the list. 
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The situation description selected is then presented in the upper layer in the 
legal case window (e.g. the Dapper Market case) (see Fig. 6.7). At the same 
time the question that belongs to the situation description is presented in the 
upper layer in the construct legal solution window (e.g. Is Alexander Boer an 
interested party according to the General Administrative Law Act?). We now 
select the menu button p r o c e s s in the upper layer in the construct legal 
solution window. The list with the two activities s e l e c t and match pops 
up. Being presented with a legal case the next thing to do is to select either a 
legal rule or a fact from the legal case. So to start constructing the legal 
solution we have to choose the s e l e c t option. This results in a change in 
the construct legal solution screen. The distinction between selecting a legal 
rule from the set of available legal rules and selecting a fact from the situation 
description is now visualized. There also appears a specific part in the 
construct legal solution window that is titled legal solution. This is where we 
have to put our intermediate results to construct our legal solution. We select 
a legal rule by choosing the l e g a l r u l e s button in the upper layer in the 
legal rules window. This button shows the three different categories of legal 
rules: statutes, other regulations and case law. Within the statute option a 
further classification of statutes is made based on the area of law the statutes 
belong to. We choose the option s t a t u t e s from the legal rules button and 
then select the act we think applicable given the specific legal case and 
question to be answered. This act is presented in the legal rules window (e.g. 
the General Act of Administrative Law). We now have to select an applicable 
article from this act. This article has to be copied to the construct legal 
solution window, in the specific part select legal rule (e.g. Interested party 
means the person whose interest is directly affected by an order). We may 
bring the article to the legal solution using the product option b r i n g t o 
s o l u t i o n . We now have to select an article component from the article 
(e.g. the person) and a fact from the situation description to be matched to 
the article component (e.g. Alexander Boer). We have to use the match 
option available in the process button to link the article component to the fact. 
The match option shows us the available link operators that we can use. 
Because we argue that the person is Alexander Boer we opt for the operator 
'='. Our match is automatically put into the legal solution (e.g. the person = 
Alexander Boer). We have to repeat the select activity until there are no 
statutes, articles, article components and facts left. The match activity has to 
be repeated until there are no more article components or facts. 
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At that stage we have to formulate the final answer to the question. We 
choose the option f o r m u l a t e answer in the menu button product and 
select what we think is the right answer (e.g. A. Boer is not an interested 
party in the meaning of the GALA). One by one the various elements where 
put on the screen. At this point we are facins the following screen (see Fig. 
6.7). 

legal rules construct legal solution legal case 
authorities referred tö at fb) to (f) above. 
3. An authority, person or body corporate 
excluded under the provisions of 
subsection2 is nonetheless deemed to be an 
administrative authority in so 
fat as it makes orders or performs acts in 
relation to a public servant not-
appointed for life, as referred to in section 1 of 
the Central and Local 
Government Personnel Act, his smviving 
relatives orhis successors in title 

Section 1 '2 
I Interested party means the person whose 
interest is directly affected by an order. 
2. As regards administrative authorities, the 
interests entrusted 

. . . . . - 1 . . . . . . . . . - i , . t... . V . . „ • „ . , . „ 

Is Alexander Boer an interested party 
aceordingta the General A drtunistratiVe 

select legal rule 
an order 

select fact 
The qualified 
adiMnistrative 
authority takes an 
order as meant fey 
the General 

legal solution 
Interested patty means the person 
whose interest is directly affected 
by an order. 

the pers on"=Alexander Boer 

m or der=The qualified 
administrative authority takes an 
order as meant by the General 
Adifcinistralive Law Act to run the 
Dapper Market also on Sundays 

Since many years there is the Dapper 
Market in trie Dapperstreet in the district 
Zeeburg. The qualified administrative 
authonty takes an order as meant by the 
General Administrative Law Act to run the 
Dapper Market also on Sundays 
Alexander Boer who lives in the district 
Amsterdam Oud Zuid, in De Lairessestreet 
does not like it that trie Dapper Market will 
be open on Sundays as well. He is alight 
sleeper, his healthmightbe in danger He 
makes an objection against the order of trie 
distnct Zeeburg. 

legal rales ̂  | |proces3 | prod act" bring to solution 
cut 
up 
down 
large i 
answe 

egal W W 

A. Boer is an interested party in the meaning of the GALA 
A-Boer is not an interested party in the meaning of the 
GALA 

snppoil | snpportfrj j sqpponH 

Figure 6.7: Construct leual solution. 

246 



Chapter 6 PROSA 

We notice that up till now all materials are presented in the windows of the 
upper layer. This indicates that we did not request an assessment or an 
elaboration and that there also was no need for PROSA to correct us. 

legal rules 
GENERAL ADMINISTRATIVE LAW ACT \± 

CHAPTER 1 INTRODUCTORY 
PROVISIONS 

Title 1.1 Definitions and scope 

ction 1:1 
1. Administrative authority means: 
» an authority of a legal person which has 
been established under public law, 
or 
Jb) another pers on or body corporate which i 
invested with 
any public authority. 
2. The following authorities, persons and 
bodies are not deemed to be an 
administrative authority: 

construct legal solution 
Is Alexander E oei an interested party 
according to the General Administrative 

select legal rule 

legal solution 

legal ggggS [process _ | [prodnet ;;-H | a j : i i " j 3 

support I suppon 

help | 

legal case 
Since many years there is the Dapper 
Market in the Dapperstieet in the district 
Zeeburg The qualified administrative 
authority takes an ordei as me ant by the 
General Administrative Law Act to run the 
D app er M arket als o on Sundays. 
Alexander Boer who lives in Ihe district 
Amsterdam Oud Zuid, in De L aires se street 
does not like it that the Dappei Market will 
be open on Sundays as well He is alight 
sleeper, lus health might be in danger. He 
mal;es an objection against the order of the 
district Zeeburg. 

legal M g e H 

interested party 

section 1:2 GALA 

the person 

1. natural person 

2 corporate body 

3 administrative authority 

clear all | | hai.k| 

support • ) 

Figure 6.8: Presentation of the elaboration. 

Therefore we now assume that we do not know where to start when we are 
confronted with the Dapper Market case. 
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We understand that we have to find out if Alexander Boer is an interested 
party in the meaning of the GALA, however, we do not know where we may 
find the legal knowledge. We therefore decide to ask for an elaboration by 
using the support button of the legal case window in the lower layer. The 
buttons have different options available as a list of concepts and a topic 
model. We select the 'list of concepts' option resulting in the presentation of 
an alphabetical list of terms used in the domain of practice. After selecting 
the term 'interested party' we get a description of the article components (the 
legal terms) and a reference to the legal rule. When we click on this reference 
the legal rule is presented in the lower layer of the legal rules window (see 
Fig. 6.8). 

We not only may ask for elaborations, we may also ask for an assessment of 
our (intermediate) results using the assess button in the construct legal 
solution window. The two types of assessment available are sub assessment 
and final assessment. When we are sure we want to quit working on the 
particular case we may ask a final assessment, however, when we want to 
proceed but also want to have feedback on how we are doing we may ask for 
a sub assessment. The final assessment will present an overview of what we 
did right and what we did wrong subdivided to process and product, and 
within the product specifying the status of the components, component order 
and answer. A sub assessment gives us the opportunity to get separate 
feedback on our route (process) and on our constructed solution (product). 
We may request an assessment any time we want. Fig. 6.9 shows a sub 
assessment of our product. 
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l e g a l r u l e s 

3. An authority, person or body corporate 
excluded under the provisions of 
Bubffeetion2 is nonetheless deemed to be an 
administrative authority in so 
far as it makes orders or performs acts in 
relation to apubEc servant not 
appointed for life, as referred to in section 1 of 
the Central and Local 
government Personnel Act, his surviving 
relatives or his successors in title 

Section 1:2 
1 Interested party means the person'whose 
interest is directly affected by an order. 
1 As regards administrative authorities, the 
interests entrusted 
to them are deemed to be their interests. 

legal rales|e-| 

r.r. 

cons truc t l e g a l s o l u t i o n 
Is Alexander Boer an interested party 
according to the General Administrative 

select lesal rule 
an order 

select fad 
The qualified 
administrative 
authority takes an 
order as meant by 
the General 

legal solution 
Interested party means the person 
whose interests directly affected 
by an order. 

an order=The qualified 
administrative authority takes an 
order as meant by the General 
Administrative Law Act to run the 
DapperMarket also on Sundays. 

!proces3|; jprodnct j 

support ^ | 

| help | 

assess 

In your legal solution a component or 
components are missing preceding 
'an order=The qualified administrative 
authonty takes an order as meant by the 
General Administrative Law Act to run the 
DapperMarket also on Sundays' 

~ 

n i 

cz 

support |^ | 

l ega l c a s e 

Since many years there is the Dapper 
Market in the Dapperstreet in the distnct 
Zeebuig. The qualified administrative 
authority takes an order as meant by the 
General Administrative Law Act to run the 
DapperMarket also onSundays. 
Alexander Boer who lives in the district 
Amsterdam Oud Zuid, in De Lairessestreet 
does not like it that the Dapper Market will 
be open onSundays as well. He is alight 
sle ep er, his he alth might b e in danger. H e 
makes an objection against the order of the 
distnct Zeebuig 

legal case : 

suppor t & 

E vtrvii i 

Figure 6.9: Presentation of the assessment. 

When we want to quit working with PROSA we select the stop button which 
brings us to the stop screen. Here we have different options. We may 
exit PROSA, we may go back to working with PROSA and we may, before 
we select one of these options, ask to look at our results. When we choose to 
look at our results we are presented with our PROSA history. 
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This overview shows how many sessions we had with PROSA, how many 
cases we solved in each session specified to the topic and difficulty level and 
for the most recent session it specifies for each case our achievements both 
on product and process. 

6.7 Conclusion 

In this chapter we specified the requirements for PROSA and implemented 
the system. PROSA is an instructional environment for learning legal case 
solving. When sitting in front of PROSA in what way is what a student has 
to do different from the way she is used to solve a legal case (using printed 
materials and her memory)? It is for certain that in solving a legal case the 
student is running out of memory quite fast. Therefore students make notes. 
However, making these notes gives lot of work, students have to copy text 
which is inefficient, and then these notes are often incomplete. 
For one PROSA does not put as heavy a load on a students memory as 
traditional written legal case solving does. The way of working becomes 
quite different because PROSA takes over the managing of information by 
externalizing materials, intermediate steps and intermediate results in an 
automatic vvay. The student can just start working with PROSA and her legal 
solution evolves on the way. 
Secondly PROSA facilitates the acquisition of a systematic approach in 
solving a legal case by creating a path through the knowledge by 
differentiating the knowledge on the basis of its function in legal case 
solving. The legal case is separated from the legal rules and the legal solution 
is divided into partial components. 
Working with PROSA is therefore more efficient. However, is being more 
efficient also being better? It is, because the most important factor in problem 
solving is what is expressed as "going through the problem". The more a 
student actively engages in legal case solving the more she learns to 
differentiate the knowledge, the more systematic her approach will become 
and the better a legal case solver she will become. Facilitating the problem 
solving process, as PROSA does, results in knowledge differentiation and a 
systematic approach in a more efficient way than when solving legal cases in 
the traditional way. 
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PROSA presents an environment (not a method) in which: 

• the student is facilitated and encouraged to work in a systematic way, the 
chances to miss or leave out something are nil 

• the student does not have to manage her information and she does not 
have to keep track, the coach takes care of keeping track 

PROSA is a try out. In PROSA the student is supported by presenting 
guided access to the knowledge of the domain of practice instead of 
instructing an explicit method. We have to gather information to be able to 
test our hypothesis concerning the important, even determining, role of 
domain knowledge in legal case solving. Therefore the evaluation of the 
effectiveness of PROSA is the subject of the next chapter (Chapter 7). 
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Evaluating PROSA 

7.1 Introduction 
Once designed and built, the next phase of the life cycle of PROSA consists 
of assessing the (intended) effects of PROSA. This chapter is on evaluating 
the effectiveness of PROSA. We follow the distinction between validation 
and evaluation of instructional materials as described by Romiszowski 
(1986), whereby evaluation is further distinguished as either developmental 
testing or field testing. To summarize: 

• validation 

• evaluation 

• developmental testing 

• field testing 

The term 'validation' means the inspection of the materials. The essence of 
materials validation is to check if the 'content' agrees with what was 
intended. This check can be performed using either a quantitative technique 
as convergent measurement or a more qualitative approach by having experts 
assess the materials. For validating the materials in PROSA we asked two 
expert to assess the materials. The first expert checked the subject matter 
content for correctness and completeness. The expert worked as a researcher 
and teacher at the department of administrative law at the Faculty of Law of 
the University of Amsterdam'. A second expert of the same department who 
teaches the subject matter validated the legal cases designed for PROSA. 

1 In Dutch: leerstoelgroep Bestuursrecht. 
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On the basis of their comments on content, correctness and relevance (minor) 
changes were made in some descriptions of domain concepts and in some 
legal solutions belonging to the legal cases. 
The evaluation of instructional materials on the other hand involved two 
stages of verifying the effectiveness, efficiency and suitability of the 
materials. Evaluation is described by Romiszowski as: 

[...] measuring the results achieved by the materials when used by the 
learners (Romiszowski, 1986. p. 399). 

The distinction between developmental testing and field testing is made based 
on the difference in function these tests have and based on the different types 
of information gathered by these tests. Both tests also differ in the 
procedures to be followed. Developmental testing is concerned with 
evaluation of the materials during the development of the materials. Field 
testing is concerned with evaluation of the materials during their actual use in 
teaching. 
Developmental testing is similar to "formative" evaluation where the 
objective is to check for unexpected effects (errors) and to obtain 
suggestions for improving effectiveness by trying out the system. 

The function of the developmental testing session is to get to know the 
target population better, improve one's ability of communicating effectively 
with the target population and 'catching the big problems' in the material at 
the earliest possible opportunity (Romiszowski. 1986. p. 412). 

From a methodological, life cycle and product oriented view, developmental 
testing is a preparatory phase to optimize the likelihood to obtain success in 
the next phase: the proof of the pudding. Field testing is the evaluation of the 
materials in the real-life situation in which the materials are intended to be 
used2. A field testing session is carried out to provide information on what 
the students have learned as a result of using the materials that were 
designed. This is carried out by measuring exactly what the students have 
learned as a result of using the materials. 

2 Although it may be argued that in our field test the emphasis is on the testing character 
more than on the field character, the fact is that in our test the students are working with 
PROSA in the educational context and setting for which it is planned. 
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The field-testing [...] seeks to supply information on how the materials 
function in the reality for which they were planned (Romiszowski. 1986, p. 
412). 

The materials evaluation of PROSA involves both a developmental test and a 
field test. 
The developmental test was carried out during the design and implementation 
of the computer program. This developmental test is described in paragraph 
7.2. 
A field test was carried out with a complete version of PROSA to determine 
if law students learn what they are expected to learn from working with 
PROSA. In the field test we return to our leading research questions 
introduced in Chapter 1 that read: 

• Will it prove helpful to law students to present them with an 
instructional environment for solving legal cases which, rather than 
presenting an explicit method for legal case solving, offers guided 
access to the subject matter content? 
Will it prove helpful to law students to present them with an 
instructional environment for solving legal cases that serves as an 
external memory? 

This field test is described in paragraph 7.3. 

7.2 Developmental Test 

Potential defects, errors and malfunctioning of PROSA were checked by 
members of the target population. We describe the objectives, the design of 
the test and the subjects involved. The subsection closes with presenting the 
results. 

7.2.1 Objectives 

Two, small, developmental tests were carried out. The first one was carried 
out early in the construction process to get a coarse picture of the usability of 
the user interface and the functionality. 
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Here one student played the role of informant. The second test was carried 
out with a first complete version to test the acceptability of the design and to 
correct any defects and weaknesses in the program. Here a small number of 
students, 7 altogether, played the role of informants. 

7.2.2 Experimental Design 

In the first developmental test one student worked with a first version of the 
computer program PROSA in the presence of the experimenter. This version 
of PROSA was still incomplete, its basic design was implemented, but only a 
few cases could be run. The student was asked to comment on appearance 
and content and to formulate a list of wishes. The session was a highly 
interactive one, in which the experimenter (designer) probed the student 
actively for information and arguments. 
In the second test, 7 students worked with a complete version of the 
computer program PROSA. The experimenter was present to monitor the 
behavior of the student, to intervene when necessary, and to encourage 
comments. The comments, suggestions and questions put forward by the 
student during her/his session with PROSA were recorded on tape. Each 
session concerned one student who had to solve legal cases in PROSA. A 
short introduction about the objective of PROSA, how to operate the 
computer program and how to solve a legal case in PROSA were given, after 
which the student started to solve legal cases in PROSA. Each session closed 
with the following set of questions to be answered by the student. 

• what do you think about the ease of operation? 
• could you easily find what you where looking for? 
• what do you think of the interaction? 
• what do you think of the cases? 
• what do you think of the legal case solving? 
• was it easy for you to do the things you wanted to do? 
• was it easy for you to see everything? 
• is there anything you want to have included? 
• is there anything you want to have altered? 
• what do you like about the computer program? 
• what do you dislike about the computer program? 
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7.2.3 Subjects 

In the first developmental test the subject was a law student of the Faculty of 
Law at the University of Amsterdam. The main requirement for selecting the 
student was that he recently followed a course on administrative law, this 
being the subject matter domain in PROSA. 
In the second developmental test the subjects were 7 law students of the 
Faculty of Law at the University of Amsterdam. 
A notice with a short description of the study was put in the University of 
Amsterdam weekly (Folia) and was circulated in the Faculty of Law. 
Students were also recruited from the course on administrative law given by 
the department of administrative law. Participation in the test was voluntary. 
The main requirement for selecting a student was that she followed or had 
followed a course on administrative law, being the domain of practice in 
PROSA. 

7.2.4 Results 

The first developmental test was carried out to get feedback as early as 
possible on the user interface. The student worked with the computer 
program under construction and was asked to comment. 
Although only a test version, the overall opinion of the student on PROSA 
was very positive. The student was very enthusiastic about the arrangement 
of the screen with the legal case window on one side, the legal rules window 
on the other end and the construct legal solution window in the middle. He 
experienced working this way as very supportive and "natural". This 
session with PROSA also showed the importance of incorporating an 
introduction to PROSA. Besides information on how to work with the 
program the introduction should contain information on what the student will 
learn from working with PROSA. 
The second developmental test was carried out to evaluate the acceptability of 
the system and to find deficiencies. The students had to work with PROSA 
for three hours and, although they were allowed to take a break whenever 
they wanted one, they all worked continuously. The students were stimulated 
to ask questions and to ask for help whenever they needed it. They were 
asked to comment on the ease of operating the computer program as well as 
on the content of PROSA. The comments were divided into two categories. 
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The first category lists comments and suggestions with regard to the 
appearance of the computer program and how to operate it, the second 
category sees to comments with regard to the content of the program. 
All comments and suggestions made pointed in the same direction showing 
that there is a large consensus among the students about PROSA. All 
students were very positive in their comments and said they liked to work 
with PROSA. They did not experience working with it as boring or 
annoying. All students stated that the most important aspect of PROSA is 
that the computer program forces you to work in a systematic way to be able 
to construct a complete legal solution. All students stated that PROSA is very 
useful in preparing oneself for an exam1. They all experienced it as an 
important supplement to existing educational practice. 

7.2.4.1 "Look and feel" and operation 

All students reacted very positive to the design of the screen. They liked the 
arrangement of the different parts on the screen, their colors and the buttons. 
They commented on it as very appealing and challenging. All students were 
given a short introduction on how to work with PROSA and all but one 
student found the computer program easy to operate. 
This student stated in fact that she herself had no problems, but that she 
expected other students to have problems working with PROSA. All but this 
one student could operate the computer program with ease after one or two 
cases. All students commented positive on the large screen option (very 
convenient), the list of concepts, especially the references to applicable 
articles, and the 'match article component - fact' option. Four students 
wanted to add some argumentation to their solution either by typing in text or 
by dragging and dropping text from the list of concepts. However, this need 
faded out the longer the students worked with PROSA. 

7.2.4.2 Content 

The students stated that the legal cases presented by PROSA were largely 
similar to what was presented in the course and in the examination they had 
taken as part of their study program. 

3 Two of the seven students, preparing themselves for the administrative law exam in 
April, came back to work for another three hours with PROSA. 
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Four students commented that when selecting an article from a statute in the 
legal rules window to copy it to the construct legal solution window, the 
article number was not copied with it. The students suggested to add the 
article number because this makes it easier to refer to the article in the statute, 
or to find related articles later on in the solution construction process. 
All students found the list of concepts particularly useful and suggested a 
number of concepts to be added to the list. 
The developmental test also identified some technical errors, for example 
problems with the drag and drop functionality. On the basis of the outcomes 
of this developmental test it appeared that no major adaptations or changes to 
PROS A's content and design were necessary, while some technical errors 
were repaired. 

7.3 Field Test 

To test whether PROSA really is effective, an experimental study was 
performed. Two criterion tests were used. The first one consisted of tests 
designed by ourselves and being completely representative for PROS A's 
content. The second consisted of the official examination. The course on 
administrative law is officially completed with an exam. This exam consists 
of legal cases to be solved by the student. Because in the exam the student 
has to construct legal solutions for the specific problem situations presented, 
this appeared to be a proper setting for testing. Therefore our field test 
consists in fact of two experiments in which the same students (subjects) 
participated. The main hypothesis for these experimental studies is: 

• PROSA helps students to improve their legal case solving performance. 

To be able to test our main hypothesis we designed two experiments. 
Experiment I is designed to test the effectiveness of PROSA as such, where 
experiment II is designed to test the effectiveness of PROSA in relation to 
the official exam. We first describe the design, the planning, the subjects 
and the results of experiment I. This is followed by a description of 
experiment II. 
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7.3.1 Experiment I 

To test our main hypothesis that PROSA helps students to improve their 
legal case solving performance we tested the effectiveness of PROSA as 
such. 

7.3.1.1 Experimental design 

Subjects were distributed over an experimental and a control group. The 
experimental group received the PROSA training between the pre-test and 
the post-test. The control group did not (see Fig. 7.1). 

experimental group 

control group 

pre-test 
t, 

o, 

o3 

PROSA 

post-test 
t2 

0 2 

o4 

Figure 7.1: Experimental design Experiment I. O = Observation (data gathering), PROSA 
= experimental treatment, t, = time 1 (August 9, 1999), t2 = time 2 (August 16, 1999). 

The tests 
All tests (pre and post) consisted of two parts. Part one contained the legal 
case solving test. Both the experimental and the control group received five 
legal cases in the domain of administrative law. Both groups had to write 
down their solutions and hand them in to the experimenter. During the test 
the students were allowed to use their law books4. 
The second part of the test contained a multiple-choice test. The participants 
in both groups had to hand in their answers to 15 multiple choice questions 
on administrative law. Both the experimental group and the control group 
performed the same tests. For all tests subjects had two hours altogether to 
complete their work. 

4 In Duteh: wetboeken. 
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Experimental treatment: PROSA 
The experimental treatment consisted of working with PROSA and 
minimally solving six cases5. The student had to fill in a form on which she 
had to keep record of the hours per session she had worked with PROSA6. 
We also gathered data on students' opinions about PROSA. At the end of 
the experimental treatment the student had to fill in a questionnaire where she 
could state how much she liked working with PROSA, how useful she 
thought the program to be and to what degree she thought she has improved 
in solving administrative law cases. The questionnaire also allowed the 
student to write down her comments on PROSA7. 

7.3.1.2 Operationalisation and hypotheses 

Our main hypothesis stating that PROSA helps students to improve their 
legal case solving performance is first operationalized in the following 
hypothesis: 

• students who worked with PROSA improved their legal case solving 
performance. 

Translated in testable hypotheses this means: 

h0 = students do not improve their legal case solving performance 
h, = students improve their legal case solving performance 

The control group is used to be sure that the results can be attributed to the 
experimental treatment. 

5 At the time of the experiment PROSA contained 25 legal cases. 
(' The students in the experimental group were allowed to work with PROSA during a 
period of one week. They could go to the computer room where PROSA was installed on 
the machines and start working. The experimenter was present all the time in case 
technical problems or other difficulties might arise 
There was one student who worked only for 3 hours, there were two students who worked 
11 and 12 hours respectively. The mean for the experimental group is 7 hours and 25 
minutes. 
7 See Appendix F. 
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Our control hypothesis therefore was: 

• students who did not work with PROSA did not improve their legal 
case solving performance. 

Translated in testable hypotheses this means: 

h(l = students improve their legal case solving performance 
h, = students do not improve their legal case solving performance 

To check whether the experimental group and the control group are 
interchangeable there should also be no significant difference between the 
scores on the pre-test for both groups (O, = O,). 

7.3.1.3 Planning and subjects 

The population from which we took our sample consisted of law students of 
the Faculty of Law at the University of Amsterdam who were preparing 
themselves for the administrative law exam to be held on the 25th of August 
1999. Because the students had to sign up for the exam before the 8th of 
July we were able to contact the students. All 460 students who had signed 
up received a letter in the second week of July with an invitation to participate 
in the field test. 
In this letter the purpose of the test was described, testing the instructional 
effectiveness of PROSA, as well as the indication of a reason for the students 
to participate, being extra practice in solving cases in the domain of 
administrative law as a preparation for the coming exam. 
The students were invited to attend a first session, the pre-test8. At this first 
meeting 43 students showed up9. During this meeting students signed up for 
participating either in the experimental group or in the control group. 

* The pre-test took place on the 9th of August 1999. The experimental treatment was 
scheduled from 10 to 13 August 1999. The post-test was scheduled on the 16th of August 
1999. 
9 The number of responses is in accordance with the standard percentage of responses on 
surveys being 10%. Taking into account that it was also the holiday season we were rather 
happy with this number. 
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Table 7.4 shows the partition of the number of tries. We restricted our 
selection to those students who tried and failed no more than two times. 

1 try 

exam number of tries 

roup 1 15 students 

J group 2 13 ïtijdents 

Table 7.4: Number of tries. 

Table 7.5 shows the partitioning of the grades on the last exam. 
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D 1,0 

ip 1 13 students 

up 2 13 student; 

grade 

Table 7.5: Grade. 

Based on these findings we may conclude that both groups are notable 
similar. 

7.3.1.4 Materials 

The materials used in the pre-test and the post-test were legal cases to be 
solved by the student and multiple choice questions to be answered by the 
student. The legal cases presented in the pre-test and the post-test were a 
selection of cases designed for PROSA, but not yet implemented. 
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The topics of the cases in both the pre-test and the post-test were the same, as 
was the order of the topics. 

case 1 interested party 

case 2 order 

case 3 administrative authority 

case 4 appeal 

case 5 objection 

As an example we show the interested party case used in the pre-test (see 
Fig. 7.2). 

The soccer club SHO wants to move to municipal grounds at the border of 
the buildings of the municipality of Oud Beijerland. Major and aldermen 
propose to the city council to rent the municipal grounds to SHO for a ten 
year period. The city council agrees with this proposal and instructs the 
Major of Oud Beijerland to make an agreement with the soccer club. 
On the 2nd of March 1998 the written agreement is made between the 
municipality Oud Beijerland and SHO. 
Wim van Prooijen is the owner of a piece of land with an agrarian use. This 
piece of land is situated next to the piece of land where SHO will move to. 
Wim van Prooijen was engaged in negotiations with the municipality about 
purchasing this particular piece of land. Wim van Prooijen wants to use the 
land to expand his agrarian farm. Wim van Prooijen is furious. 

Is Wim van Prooijen an interested party according to the Gala? 

Figure 7.2: The first test case 'soccer club SHO'. 

The multiple choice questions were based on the textbook used in the course 
on Administrative law and concerned the major concepts in the domain, 
asking either for the correct description of a concept or the correct instance 
(Nicolai et ah, 1997). As an example we show a multiple choice question 
used in the post-test (see Fig. 7.3). 
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The Governor of Zeeland is 

a. a natural person 
b. a legal person in private law 
c. a legal person in public law 
d. a body of a legal person in public law 

Figure 7.3: Example of a mc question. 

The materials in the experimental setting were the legal cases to be solved in 
PROSA. 

The students had to solve five legal cases in the pre-test and five legal cases 
in the post-test. Students' legal case solving performance is assessed on the 
basis of the legal solution they produce. Therefore the students' legal 
solutions were graded on structure and completeness. The correct solution 
for a particular case was used as the grading model for that case. The correct 
solution indicated 2 points for each necessary component (including the right 
answer to the question), 1 point for the correct place of the component, no 
grades for a missing component, a correct component in the wrong place or a 
wrong answer, and minus 1 point for each unnecessary component. 
This grading procedure is illustrated using the correct legal solution of the 
'soccer club SHO' case (see Fig. 7.4). 
Each legal solution of the student was compared with the model solution. 
This resulted in a student score for each legal case and the sum of scores for 
all five cases. The sum was used to compare the results within groups and 
between groups (see Appendix B1). 
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Soccer club SHO legal solution (total score 36) 
Section 1:2 subsection 1 of the Gala 
Interested party means the person whose interest is directly affected by an order. (2) (1) 

the person = Wim van Prooijen (2) (1) 

Section 1:3 subsection 1 of the Gala 
Order means a written ruling of an administrative authority constituting a legal act under 
public law. (2)(1) 

a written ruling = the written agreement (2) (1) 

Section 1:1 subsection 1 of the Gala 
Administrative authority means: 
(a) a body of a legal person which has been established under public law, or 
(b) another person or body which is invested with some public authority. (2) (1) 

Section 2:1 subsection 1 of the Civil Code 
The state, the provinces, the municipalities, the district water boards and also all bodies 
with statutory powers under the Constitution possess legal personality. (2) (1) 

Section 6 of the Municipal Corporations Act 
Each municipality has a city council. Mayor and Aldermen and a mayor. (2) (1) 

a body of a legal person which has been established under public law = de mayor of Oud 
Beijerland(2)(l) 

legal act = the written agreement is made between the municipality Oud Beijerland and 
SHO (2)(1) 

the legal act has to be under public law. however that is not the case it is under private law 
(2)(1) 

legal act under public law is not the rent agreement (2) (1) 

Therefore Wim van Prooijen is not an interested party in according to the Gala. (2)0) 

Figure 7.4: Grading example. 
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7.3.1.5 Main results Experiment I 

We carried out the experiment to test our main hypothesis that PROSA helps 
students to improve their legal case solving performance. 
We predicted that students who worked with PROSA would show an 
improvement in their legal case solving performance. Here we present the 
results. 

76.46 

43.31 
42.91 
38.92 

experimental group 

control group 

12 

point in time 

Figure 7.5: Experimental and control group improvement. 

experimental 
group 
control group 

N 

13 

13 

case solving 
score pre
test mean 

42.92 

43.31 

Std. 
Deviation 

16.54 

16.91 

case 
solving 
score post-
test mean 
76.46 

38.92 

Std. 
Deviation 

21.65 

17.36 

Table 7.6: Legal case solving results experiment I. 
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Our prediction was confirmed. When we look at the means for the pre- and 
post-tests we see that the pre-test means of both groups are more or less the 
same, where in the post-test the mean for the experimental group is twice the 
mean of the control group12. 

PROSA is aimed at improving the skill in solving legal cases, not in 
acquiring new legal concepts. In order to check whether the (large) effect we 
found for the experimental group was not (partially) due to some 
"Hawthorn" effect (or other general, not identified, nor predicted factors) we 
also had a look at the data from the multiple choice tests. Here we predict of 
course no effects for both groups. The results are presented here. 

experimental 
group 
control group 

N 

13 

13 

topic score 
pre-test 
mean 
11.69 

11.23 

Std. 
Deviation 

1,25 

1,69 

topic score 
post-test 
mean 
11.46 

12.23 

Std. 
Deviation 

1,71 

1,54 

Table 7.7: Multiple choice results experiment I. 

Our prediction was confirmed. When we look at the means for the pre- and 
post-tests we see that the pre-test means of both groups are more or less the 
same, where in the post-test the mean for the control group is even somewhat 
higher than the mean for the experimental group. 

7.3.1.6 Tests 

To find out if the results we found were significant we selected a series of 
tests. Because the predicted effect is an interaction effect we did not use a 
variance analysis (VA). VA is not particularly suitable for testing an 
interaction effect. We therefore selected the Paired Samples T-Test and the 
Independent Samples T-Test. We performed a Paired Samples T-Test where 
we tested the null hypothesis that the mean of differences equals 0. We used 
an Independent Samples T-Test to determine the equality of means. 

12 We also see that there is a large standard deviation. This indicates that there are major 
differences in scores between students. 
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VA also has relatively strong assumptions regarding the normal distribution 
of the population, therefore we also used the (non-parametric) Wilcoxon 
Signed Ranks Test where the hypothesis of no improvement was tested. We 
first present the t-tests outcomes and Wilcoxon outcomes of the legal case 
solving results. These are followed by the presentation of the t-tests 
outcomes and Wilcoxon outcomes of the multiple choice results. 

comparing legal case solving results 
experimental group pre-post'1 

control group pre-post14 

experimental group - control group pre-pre13 

t 
-4.549 
1.566 
-.059 

p (2-tailed) 
0.001 
0.143 
0.954 

Table 7.8 : t-tests on legal case solving results. 

comparing legal case solving results 
experimental group pre-post"1 

control group pre-post' 

p (2-tailed) 
0.002 
0.152 

Table 7.9: Wilcoxon tests on legal case solving results. 

comparing multiple choice results 
experimental group pre-post'" 
control group pre-post'y 

experimental group - control group pre-pre~" 

t 
0.507 

-2.142 
0.791 

p (2-tailed) 
0.621 
0.053 
0.401 

Table 7.10: t-tests on multiple choice results. 

13 See Appendix C2.1. 
14 See Appendix C2.2. 
15 See Appendix C3.1. 
16 See Appendix Cl.1. 
17 See Appendix CI.2. 
IS See Appendix C2.3. 
19 See Appendix C2.4. 
20 See Appendix C3.2. 
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comparing multiple choice results 
experimental group pre-post"' 
control group pre-post" 

p (2-tailed) 
0.567 
0.053 

Table 7.11: Wilcoxon tests on Multiple Choice Results. 

7.3.1.7 Conclusions experiment I 

The legal case solving results show a huge effect of PROSA. There is an 
obvious and significant improvement on the post-test for the experimental 
group. The multiple choice results show that there is no improvement in 
availability of knowledge on topics for the experimental group. This indicates 
that the effect we found can entirely be attributed to an improvement in legal 
case solving skills thanks to PROSA. PROSA improves students legal case 
solving skills. 
If we look at the correlation coefficients we see a high correlation for the 
control group between the two tests (Table 7.12). It would be normal to have 
a similar correlation for the experimental group as well. Normally good 
students benefit more from support than poor students, so the differences 
between both groups of students will increase on the post test results. In our 
study all students in the experimental group, but one, improve after working 
with PROSA. However, it appears that students who have a low score on the 
pre-test improve to a larger degree than students who had higher scores on 
the pre-test (see Appendix Bl). This bizarre effect, which by the way cannot 
be attributed to 'the ceiling effect', requires further study. PROSA helps 
extremely well, however, it seems unpredictable how much one will benefit 
from working with PROSA. 

comparing legal case solving tests 
experimental group pre-post 
control group pre-post 

Correlation 
0.050 
0.827 

Table 7.12: Correlation coefficient between the two tests. 

See Appendix CI.3. 
See Appendix CI.4. 
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7.3.2 Experiment II 

In Experiment II we tested the same main hypothesis as in Experiment I, i.e. 
whether PROSA improves solving cases in administrative law. Now the 
criterion consisted of the scores on the official examination. We 're-used' 
the subjects from Experiment I, whereby those who participated in the 
control group also got the opportunity to train themselves by using PROSA. 

7.3.2.1 Experimental design 

In our second experiment we reused the experimental group and the control 
group. The students in the control group worked with PROSA after the post-
test. However, we did not test if they improved their performance after 
working with PROSA. We only had them work with PROSA to make it 
possible to compare the results of students who worked with PROSA with 
the results of the other students who did participate in the exam, but who did 
not work with PROSA (see Fig. 7.6 and Fig. 7.7). 

PROSA 
students 

experimental 

control 

Non PROSA 
students 

pre-test post-test exam 
tj t2 t3 

o, 
0, PROSA 0 2 

0 3 0 4 PROSA 

o6 

Figure 7.6: Experimental design Experiment I and Experiment II. O = Observation (data 
gathering). PROSA = Experimental treatment, tl = time 1 (August 9. 1999). t2 - time 2 
(August 16, 1999). t3 = time 3 (August 25, 1999). 
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PROSA 

Non PROSA 

exam 
t3 

o5 

o6 

Figure 7.7: Experimental design Experiment II. O = Observation (data 
gathering), t3 = time 3 (August 25. 1999). 

7.3.2.2 Operationalisation and hypotheses 

We operationalized our main hypothesis that PROSA helps students to 
improve their legal case solving performance in the following hypothesis: 

• students who worked with PROSA performed better on the official 
exam than students who did not work with PROSA. 

Translated in testable hypotheses this means: 

h() = PROSA students did not perform better on the exam than Non 
PROSA students 

h, = PROSA students performed better on the exam than Non PROSA 
PROSA students 

7.3.2.3 Planning & subjects 

The official administrative law exam took place on the 25th of August 1999. 
The exam consisted of four cases. The students had to solve the four legal 
cases within three hours. The students were allowed to use their law books, 
case law materials and the doctrine. The examiners corrected the exams 
resulting in a score for each student. 
The subjects were law students of the Faculty of Law at the University of 
Amsterdam who showed up at the administrative law exam. 
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Students who signed up for the exam 
Students who showed up at the exam 
PROSA students 
Non PROSA students 

Number 
460 
334 

36 
298 

Table 7.13: Subjects. 

In our first experiment 22 students had signed up for the experimental group 
and 21 for the control group. The experimental group worked with PROSA 
being the experimental treatment in experiment I. The control group worked 
with PROSA after the post-test of the first experiment. So both groups 
worked with PROSA. 
However, the number of students in the experimental group that actually 
appeared at the experimental treatment was 21, were 17 students of the 
control group showed up at their opportunity to work with PROSA23. This 
resulted in a total number of 38 students who worked with PROSA. 
However, although 38 students had worked with PROSA only 26 of them 
participated in all parts of the first experiment. There were two PROSA 
students who did not participate in the exam bringing the number of PROSA 
students who participated in the exam to 36. Specifying the PROSA students 
who took the exam shows: 

PROSA experimental group 
PROSA control group 
PROSA others 
Non PROSA students 

Number 
13 
12 
11 

298 

Table 7.14: PROSA and Non PROSA student numbers. 

23 Students in the control group could work with PROSA from 17 to 20 August 1999. In 
this period students also had to prepare themselves for the exams in August, so we 
expected students to drop out. 
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7.3.2.4 Materials 

The materials in the exam were legal cases designed by the teachers of the 
administrative law course and handed out on paper to be solved by the 
students. The official administrative law exam consisted of four cases, being 
a short situation description, and a series of questions related to this case to 
be answered by the student. Here we show one of the cases in the exam (see 
Fig. 7.8). 

Already for many months Greet Bokkestein quarrels with the Municipal 
Social Service. She blames the Service that they have wrongfully withdrawn 
her benefit. For some weeks she takes up her daily position at the counter of 
the Social Service that is seated in a building of the municipality. She 
directs abusive language, words such as 'thieves' and 'plebeians', to the civil 
servants and annoys visitors. On the 15th of July 1999 Greet Bokkestein is 
issued a letter in which the municipality refuses her access to the Municipal 
Social Services building. 

Is there a legal provision to make on the basis of the Gala against the ruling 
in the letter? 

Figure 7.8: Case in the August exam. 

For each case the maximum score was indicated and this score was split in 
sub scores for each question belonging to the case (e.g. for the first case a 
student could score 10 points, being 6 points for question 1 and 4 points for 
question 2). The examiners used a correction model for scoring the students 
answers. The model contained the elements in an answer that were 
recognized and the related score, correct alternatives and, for some answers, 
frequent mistakes. An answer had to be consistent and without any 
grammatical errors. 

7.3.2.5 Main results Experiment II 

We carried out the experiment to test our main hypothesis that PROSA helps 
students to improve their legal case solving performance. 
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We predicted that students who worked with PROSA would perform better 
on the official exam than students who did not work with PROSA. Here we 
present the results. 

PROSA students'4 

Non PROSA students 

N Exam score mean Std. Deviation 
36 5.22 1.44 

298 5.04 1.35 

Table 7.15: Exam score means. 

Our prediction was not confirmed. PROSA students did not perform better 
on the official exam than Non PROSA students (see Appendix D). 
An Independent Samples T-Test showed that there is no significant 
difference in exam scores between the PROSA and Non PROSA students 
(Table 7.16). 

comparing exam score means 
PROSA -NON PROSA 

t 
-0.734 (-0.770) 

p (2-tailed) 
0.463 (445) 

Table 7.16: t-test exam score means. 

7.3.2.6 Summary Experiment I and Experiment II 

We performed two experiments to test the effectiveness of PROSA. The first 
experiment tested the effectiveness of PROSA as such. The test results show 
a huge and remarkable difference on legal case solving performance between 
students who worked with PROSA and students who did not work with 
PROSA. This indicates the effectiveness of PROSA. PROSA helps to 
improve students' legal case solving skills. 
However, the second experiment in which the effectiveness of PROSA was 
tested in relation to the official exam did not show any significant difference 
on exam results between students who worked with PROSA and students 
who did not work with PROSA. 
We see ourselves confronted with apparently contradictory results. Besides 
the fact that we were somewhat disappointed by these results, we were very 
much interested what may have caused these outcomes. 

24 Because there were no differences between the three PROSA groups we joined them. 
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We will therefore discuss these apparently contradictory findings in more 
detail in the next section to find a plausible explanation, even if this is a post 
hoc one. 

7.3.3 Post Hoc Analysis 

The contradictory results may be explained by one or more of the following 
hypotheses. For some of these we have further data available. 

• the PROSA population differs from the Non PROSA population 

• the cases in PROSA (like the cases in our tests) differ from the 
cases in the exam 

• the grading of the PROSA solutions differs from the grading of the 
exam solutions 

We will discuss these various issues that may have contributed to these 
apparently contradictory results in an effort to try to solve this exam mystery. 

7.3.3.1 The PROSA population differs from the exam population 

We do not have any directly relevant data available here. The results of the 
first try of the administrative law exam in April were that about 90% of the 
participants failed the exam. The next opportunity for taking the exam was in 
August. The majority of the students who failed in April took this exam in 
August. Among these students were the 43 students that assigned for the 
PROSA evaluation. The August exam results of the entire population fall in 
the same range as the results of the PROSA students. Therefore we state that 
the PROSA population mirrors the entire population. It could be that 
students who were willing to spent extra time participating in an evaluation 
study are either more motivated to succeed or are more insecure about there 
abilities, or both, in comparison with the other students. However, we do not 
have any further evidence. 
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7.3.3.2 The cases in PROSA differ from the cases in the exam 

Basically there are no major differences between the cases used in the exam 
and the cases used in the evaluation study with regard to the situation 
description and the question, although in the exam there were two or more, 
separate, questions related to one situation description, where in PROSA 
each situation description is combined with only one question. However, 
there are two main issues with regard to the cases used in PROSA and in the 
examination that may explain the results. For one there may be a difference 
in case topics. The second issue is related to the type of question related to 
the cases. It may be that there are items in the exam that do not require a 
complete legal solution. 

Topics 
At the time of the experiment there were 25 cases available in PROSA with 
the following topics and difficulty levels. 

topic 

interested party 
order 
administrative authority 
appeal 
objection 

easy 
5 
1 
1 
1 
3 

medium 
5 
2 
1 
1 
-

difficult 
2 
2 
1 
-
-

Table 7.17: Cases in PROSA by topic and difficulty level. 

Therefore students had more practice with the topics 'interested party' and 
'order' than with the topics 'administrative authority', 'appeal' and 'objection'. 
The cases used in the legal case solving pre-test and the legal case solving 
post-test were comparable to the PROSA cases being designed for 
implementation in PROSA later on. 
A closer look at which test items make the least difference for the post-test in 
Experiment I shows that they were concerned with administrative authority 
(case 3) and with appeal (case 4) (see Appendix El). This may indicate that 
the students did not get enough practice in PROSA on these topics, resulting 
in moderate improvement on cases with these topics. 
The exam cases, however, cover a larger range of topics than were available in 
PROSA at the time of the experiment. 
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Comments made by students in the opinion questionnaire also showed that 
they wanted more cases included both on existing topics and on other 
administrative law topics. 
Taking into account that students could score up to 50 points for the exam a 
division in points for topics available in PROSA and topics not (yet) 
available in PROSA reveals the following picture (Table 7.18). 

case I 
case II 
case III 
case IV 

total 

points topic in 
4 
4 
5 

13 

PROSA points top ic not in PROSA 
6 
6 

13 
12 

37 

Table 7.18: Points per topic for the cases that were part of the official exam. 

This table indicates that a student can, for example, score 10 points on case I. 
However, there are different topics in the case, where only 4 points are related 
to topics available in PROSA at the time of the experiment. Therefore we 
decided to have a closer look at the scores on the cases with a topic that was 
available in PROSA. To check the random selection from the entire 
population we made an inventory of the exam results for each group. Taking 
the exam score mean per group shows the following picture (Table 7.19)25. 

25 To be able to compare the scores on the cases in the exam that match the topics in 
PROSA we took the exams of the students who worked with PROSA and we took a 
random selection of exams of students who did not work with PROSA. Although 36 
students had worked with PROSA we restricted the selection to the 26 students who 
participated in all our tests. However, in the experimental group three exams where not 
available and one student in the control group did not participate in the exam, so in the 
end only 22 exams where available The exams of 3 students were not available to us 
because these students were engaged in legal proceedings concerning the examination. The 
random selection out of the total of 298 students who did not work with PROSA also 
consisted of 22 exams, however, on closer inspection we had to leave out one exam, 
because the exam number could not be traced back to a score. 
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PROSA students 
Non PROSA students 

N Exam score mean Std. Deviation 
22 5.32 1.32 
21 4.76 1.55 

Tabic 7.19: Exam score results. 

This difference in means is not significant (see Table 7.20). 

comparing exam score means 
PROSA -NON PROSA 

/ 
-1.269 

p (2-tailed) 
0.211 

Table 7.20: t-test exam score results. 

A post hoc analysis of the data only for the items with a topic that was also 
available in PROSA26 shows a small difference (Table 7.21). 

score case 1/2 PROSA 
NON PROSA 

score case II/3 PROSA 
NON PROSA 

score case III/6 PROSA 
NON PROSA 

N 

22 
21 
22 
21 
22 
21 

case score 
mean 
1.09 
1.71 
2.32 
2.05 
2.91 
2.76 

Std. Deviation 

1.34 
1.59 
1.17 
1.24 
0.81 
1.76 

Table 7.21: Group mean per case. 

However, the differences are not significant (Table 7.22). 

score case 1/2 PROSA - NON PROSA 
score case II/3 PROSA - NON PROSA 
score case III/6 PROSA - NON PROSA 

t p (2-tailed) 
1.394 0.171 

-0.735 0.467 
-0.355 0.724 

Table 7.22: t-test group mean per case. 
There are no indications that (a difference in case) topics can explain our 
results. 

Case I question 2, Case II question 3 and Case III question 6. 
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Legal case question 
It may also be that there are items in the exam that do not require a complete 
legal solution. It appeared that the cases used in the exam sometimes only 
use the situation descriptions as an introduction to a question that refers to a 
'remember concept' learning outcome instead of a 'use procedure' learning 
outcome. This has consequences for the content and format of the answer. 
For instance, in the Greet Bokkestein case, the answer to the question (e.g. Is 
there a legal provision to make on the basis of the GALA against the ruling 
in the letter) as stated in the correction model is the classification of an 
instance as a concept (e.g. the refusal of access to a building with a public-
purpose may be classified as an order in the meaning of the Gala), not a full 
reasoning about the case, i.e. arriving at a conclusion on the basis of legal 
argument. As we stated before, PROSA specifically trains the legal case 
solving skill and as we also showed there will be no improvement on concept 
questions. Therefore we actually should remove the questions that test the 
availability of knowledge of concepts before comparing the scores. 
When we have a look at the means of the score per group per case question 
that requires more less a full reasoning we get the following overview (Table 
7.23)2? 

score case 1/1 PROSA 
NON PROSA 

score case u/3 PROSA 
NON PROSA 

score case III/6 PROSA 
NON PROSA 

score case III/7 PROSA 
NON PROSA 

score case IV/9 PROSA 
NON PROSA 

N 
22 
21 
22 
21 
22 
21 
22 
21 
22 
21 

score mean 
2.45 
2.43 
2.32 
2.05 
2.32 
2.05 
1.64 
1.40 
1.09 
0.43 

Std. Deviation 
1.97 
2.06 
1.17 
1.24 
1.17 
1.24 
1.18 
1.06 
1.02 
0.95 

Table 7.23: Group mean per case. 

11 Case 1 question 1, Case II. question 3, Case III question 6 and 7, Case IV question 9. 
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There is only a significant difference on case IV/9 (Table 7.24). 

score case 1/1 
score case II/3 
score case III/6 
score case III/7 
score case IV/9 

PROSA-
PROSA• 
PROSA 
PROSA 
PROSA 

NON PROSA 
NON PROSA 

- NON PROSA 
- NON PROSA 
- NON PROSA 

t 

-0.042 
-0.735 
-0.355 
-1.441 
-2.421 

p (2-tailed) 
0.967 
0.467 
0.724 
0.157 
0.020 

Table 7.24: t-test group mean per case. 

There are no indications that (a difference in case) questions can explain our 
results. When we look at the case questions where both the topic is available 
in PROSA and the question requires a reasoning we are left with only II/3 
and III/6. However, results on both questions do not show any significant 
difference between PROSA and Non PROSA students. 

7.3.3.3 The grading of legal solutions 

There is a major difference in the way PROSA assesses a legal solution as 
complete and correct, compared to the examiners way. The grading model for 
the exam does not present the correct legal solution as a full reasoning, but 
only depicts separate elements that are remunerated; however, the full answer 
should be consistent. The grading model also states elements that are 
considered as incorrect. It could be that "the PROSA effect" remains 
hidden due to this differences in grading. 
We decided to have a closer look at the content of the legal solutions 
constructed by the students. We wanted to know if students who worked 
with PROSA produced better structured and more complete legal solutions 
than students who did not work with PROSA. We re-scored the legal 
solution of a case in the exam following our grading principles. The correct 
solution for the case was used as the grading model for that case. Using our 
grading model of the solution we then scored the solutions of the students. 
We took the following situation description from the exam and the related 
question, and reconstructed the legal solution (see Figs. 7.7, 7.8 and 7.9). 
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Already for many months Greet Bokkestein quarrels with the 
Municipal Social Service. She blames the Service that they have 
wrongfully withdrawn her benefit. For some weeks she takes up 
her daily position at the counter of the Social Service that is 
seated in a building of the municipality. She directs abusive 
language, words such as 'thieves' and 'plebeians', to the civil 
servants and annoys visitors. 
On the 15th of July 1999 Greet Bokkestein is issued a letter in 
which the municipality refuses her access to the Municipal Social 
Services buildins. 

Figure 7.9: Situation description. 

Is there a legal provision to make on the basis of the Gala against 
the ruling in the letter? 

Figure 7.10: Related question. 
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GALA Article 8:1 section 1. An interested party may appeal to the court 
against an order. (2) (1) 

GALA Article 1:2 section 1. Interested party means: the person whose 
interest is directly affected by an order. (2) (1) 

the person = Greet Bokkestein (2) (1) 

GALA Article 1:3 section 1. Order means: a written ruling of an 
administrative authority constituting a legal act under public law. (2) (1) 

a written ruling - a letter (2) (1) 

GALA Article 1:1 section 1. Administrative authority means: 
(a) an authority of a legal person which has been established under public 
law. or 
(b) another person or body corporate which is invested with any public 
authority (2) (1) 

Civil Code Book 2 Article 1 section 1. The State, the provinces, the 
municipalities, the district water boards and also all bodies with statutory 
powers under the Constitution, have legal personality. (2) (1) 

Municipality Act Article 6. Municipality Act Article 6 Each municipality 
consists of a city council, a Major and Aldermen and a Major. (2) (1) 

a legal act (2) (1) 

under public law (2) (1) 

constituting a legal act under public law * refuses her access to the 
Municipal Social Services building (2) (1) 

There is no legal provision to make on the basis of the Gala against the 
ruling in the letter. (2) (1) 

Figure 7.11: Graded lecal solution. 
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We again took the exams of the students who worked with PROSA and the 
random selection of exams of students who did not work with PROSA. For 
each student her legal solution was re-graded resulting in an individual score 
for this case. The scores for each group were added resulting in a sum for 
each group. The maximum score for the legal solution is 36 points. If we 
have a look at the mean for each group we get the following picture (Table 
7.25). 

PROSA students 
Non PROSA students 

N re-graded mean Std. Deviation 
22 17.59 7.64 
21 8.14 6.10 

Table 7.25: Re-graded scores mean. 

The remarkable and significant (see Table 7.26) effect of PROSA re-appears 
after re-grading the legal solution. 

comparing re-graded score means 
PROSA -NON PROSA 

t 
-4.466 

p (2-tailed) 
0.000 

Table 7.26: t-test re-graded scores mean. 

There is a strong indication that the apparently contradictory results can be 
explained by the fact that the legal solutions in the official exam are graded in 
a different way than they are graded in PROSA. 
PROSA apparently has effects independent of the initial starting position of 
the student. To find out if we may attribute the apparently contradictory 
results solely to the different ways of grading we predicted a strong relation 
between the post-test score of the experimental group in the first experiment 
and the PROSA exam score, where all other relations between test scores 
should be low or non existent (see Tables 7.27, 7.28, 7.29). 
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comparing legal case solving results 
experimental group pre-test - teacher score 
experimental group pre-test - PROSA score 
experimental group post-test - teacher score 
experimental group post-test - PROSA score 
experimental group teacher score - PROSA score 

Correlation 
0.057 
0.079 
0.390 
0.849 
0.328 

p (2-tailed) 
0.875 
0.828 
0.265 
0.002 
0.355 

Table 7.27: Correlation coefficient between tests for the experimental group28. 

comparing legal case solving results 
control group pre-test - teacher score 
control group pre-test - PROSA score 
control group post-test - teacher score 
control group post-test - PROSA score 
control group teacher score - PROSA score 

Correlation 
-0.417 
-0.104 
- 0.295 
-0.350 

0.182 

p (2-tailed) 
0.178 
0.747 
0.351 
0.265 
0.571 

Table 7.28: Correlation coefficient between tests for the control group29. 

comparing legal case solving results 
Non PROSA teacher score - PROSA score 

Correlation 
- 0.052 

p (2-tailed) 
0.821 

Table 7.28: Correlation coefficient between tests for the Non PROSA group30. 

Our prediction was confirmed. The experimental group post-test score 
compared to the experimental group PROSA score on the exam shows a 
high (0.849) and significant (0.002) correlation, where all other relations of 
scores show a low, or even negative correlation, and no significance. This 
indicates that the effect can be attributed to PROSA. We may conclude that 
the differences in results are solely caused by the different ways of grading 
between teachers and PROSA. 
Students who work with PROSA improve their legal case solving 
performance. That is, they show higher scores on tests after working with 
PROSA. There is, what we call, a "PROSA effect". 

28 See Appendix E2.1. 
29 See Appendix E2.2. 
30 See Appendix E2.3. 
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However, there are two comments we have to make. In experiment II it was 
shown that students who worked with PROSA did not improve their exam 
scores. Our post hoc analysis on the grading models that were used in 
PROSA and in the exam showed that after re-grading the exam the PROSA-
way the PROSA effect reappeared. What we call the "scoring effect" was 
predicted and confirmed in a comparison between post-test scores and 
PROSA scores on the exam for the experimental group (see Table 7.27, the 
correlation coefficient being 0.849). This indicates once more that working 
with PROSA has effect on students' (exam) scores when you assess their 
legal solution the PROSA way. 
In subsection 7.3.1.7 we found a low correlation (0.050) between the pre-
and post-test scores of the experimental group. This was unexpected, 
because it means that the usually positive correlation between initial 
performance and learning effect did not appear, e.g. the best performers 
usually profit most form training. PROSA appears to have a strong effect 
independent of the initial performance level of the student. There is even a 
slight, insignificant, negative correlation found for the scores of the control 
group where the scores on the post-test were compared with their scores on 
the exam in the re-graded case (see Table 7.28, the correlation coefficient 
being - 0.350). For the control group their post-test can be seen as a pre-test 
when scores are compared with the PROSA scores on the exam, because the 
control group worked with PROSA after the post-test and before the exam. 
We did not perform a real post-test for the control group. If we had it could 
have provided more evidence for the PROSA effect being independent of the 
students' initial level of performance. 
In summary we can explain all these results by stating that: 
1. PROSA has a strong effect, but this effect is independent of the students' 
initial level of performance, and 
2. The effect is dependent on the way the students' solutions are scored. Our 
system of scoring gives a strong effect, while the way teachers score the 
same solutions gives no effect at all. Both ways of scoring are so different 
that no correlation is found between the official scores and those done the 
"PROSA way". 
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7.3.3.4 Conclusions post hoc analyses 

These post hoc analyses reveal that only one of three hypotheses explain our 
apparently contradictory results. The effect of PROSA re-appeared after re-
grading the legal solution the PROSA way. We therefore conclude that the 
results from Experiment II were distorted by this difference in grading. 

7.4 Conclusion 

In this chapter we evaluated PROSA. A developmental test was carried out to 
identify and to correct any weaknesses in PROSA as early as possible in the 
construction process. The outcome of the developmental test was twofold. 
For one it resulted in a list with (technical) errors to be repaired. The other, 
more important, result was that it showed the acceptability of the design for 
the target population. Students not only liked to work with PROSA, they also 
experienced working with it as very natural. Although the PROSA interface 
is rather static, it did not seem to bother the students. They did not experience 
working with PROSA as boring. They also stated that they liked the way in 
which the screen organizes the components and elements in legal case 
solving. After completing a full working version of the program, the field test 
was carried out to determine the instructional effectiveness of PROSA. Our 
main hypothesis was that PROSA helps students to improve their legal case 
solving performance. We tested the effectiveness of PROSA as such. Our 
prediction that students who worked with PROSA would improve their legal 
case solving performance was confirmed on the basis of these test results. 
Results showed a striking improvement, the experimental group almost 
doubled their scores, while the control group showed no improvement at all. 
We also investigated whether using PROSA had similar effects on the 
official exam. Our prediction that students who worked with PROSA 
performed better on the exam was not confirmed by our test results. 
However, a post hoc analysis of our data showed that the difference between 
our and the examiners' grading of a legal solution could explain these 
apparently contradictory results. A re-grading example did show higher 
scores on an exam case for students who worked with PROSA compared to 
scores of the students who had not worked with PROSA. 
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However, it also revealed that there is a problem with the way legal solutions 
are scored. We will address this problem in more detail in the next chapter 
Chapter 8. 
Students who worked with PROSA had a very positive opinion on the 
appearance and the content of PROSA as well as on the usefulness of 
PROSA for training the legal case solving skill. They also valued PROSA as 
a tool to prepare oneself for exams. 
Based on our findings we conclude that PROSA is specifically effective for 
learning to construct a complete and correct legal solution. 
PROSA seems to succeed in communicating the idea of a complete legal 
solution to the student. This completeness can probably be attributed to the 
fact that the instructional environment serves as an external memory. 
Legal education covers a broad range of subjects from introducing subject 
matter content to learning to defend a case before the court. Within this 
spectrum PROSA may contribute its specific functionality to help students to 
learn to solve a legal case in such a way that it results in a complete and 
correct legal solution. 
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Summarizing Results, Conclusions and 
Research Perspectives 

8.1 Contributions 
This thesis addresses the problem of arranging instruction for law students 
to support efficient and effective learning of legal case solving. The 
contributions of our research are: 

• a precise description of students' difficulties with legal case solving 
• a precise description of the causes for these difficulties combined with 

remedies 
• a set of requirements for arranging an instructional environment 
• PROS A, the instructional environment that is effective in improving 

students' legal case solving performance 

In the Seventies extensive investigations by Crombag and colleagues 
(Crombag & van Tuyll van Serooskerken, 1970, Crombag et al. 1971, 1972, 
1977) revealed that students do not work in a systematic way when solving a 
legal case, i.e. it appears that students do not apply (consistently) a method. 
They assigned the lack of a method for legal case solving to be responsible 
for students' difficulties. As a remedy they therefore constructed a method 
and materials to instruct this method to students. However, this approach did 
not turn out as effectively as expected. This conflict between the claim that 
the lack of a method causes students' unsystematic legal case solving 
performance while at the same time instructing a method did not help 
intrigued us. Was a lack of method in fact not the real cause? Was the 
remedy not a good one? 
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We agree with Crombag and colleagues that students experience difficulties 
in solving legal cases. However, to be able to solve the paradox between the 
identification of a cause - no method - and no effect of the most obvious 
remedy - instructing a method - we needed to revisit the interpretation of 
their observations that students work in an unsystematic way. It could be that 
unsystematic problem solving is not the (sole) cause of students' difficulties. 
It could be that this unsystematic behavior is not caused by not using a 
method. Unsystematic problem solving behavior is identical to not 
consistently using one single method. It does not necessarily follow that 
students do not use a method; students may have used a variety of individual 
methods, and different ones for different cases. Lack of using an articulate 
method may not have been the cause of students' problems at all, but rather 
the consequence of some deeper or 'earlier' cause, e.g. insufficient mastery 
of, or insight in, the subject matter, i.e. the legal source, its concepts and 
structure. We therefore repeated the thinking aloud studies. However, we 
were able to construct an interpretation model to analyze our protocols that 
enables the identification of method as well as content due to the current state 
of the art in problem solving research. Current views on problem solving 
provide means to distinguish the role of content and method in problem 
solving. Particularly in the field of knowledge engineering ontologies are 
introduced as a means to express content. These insights and tools were not 
yet available in the Seventies. Educational research has been concerned rather 
with methods than with concepts and its structure. Methods of instruction, 
training and evaluation have been the major topic of research. Currently more 
attention is paid to instructing content than to instructing methods. This re
discovery of content may be due to the fact that there is more experience with 
expressing knowledge. Although this may only be a trend, it cannot be 
denied that content is a key issue in instruction, as any teacher can confirm. 

8.1.1 Difficulties and Causes 

The results of our thinking aloud studies first of all showed that students are 
less unsystematic than we assumed. Our thinking aloud studies showed that 
students are incomplete in selecting elements from the situation description, 
they miss elements in the abstracted situation description and they miss 
elements in the reasoning structure. As a consequence they construct 
incomplete and incorrect legal solutions. 
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Students have problems with understanding the situation description in legal 
terms, with managing the information and with finding their way in the legal 
knowledge. 
Students appear to have no problems with methodical work, but rather with 
finding their way in, and applying the knowledge implied by, the legal 
source. Problems of students are not caused by a lack of a method. Legal 
knowledge plays a determining role in solving legal cases. Insufficient 
mastery of, or insight in, the legal knowledge causes the difficulties we 
observed. This becomes even clearer when we compare students to experts. 
Experts who solved a legal case in their field of expertise worked in a 
systematic way, they recognized the problem situation, they found the 
applicable knowledge and they constructed a correct legal solution. However, 
when they had to solve a legal case outside their field of expertise their 
performance resembled that of the students. If using a method is responsible 
for correct legal case solving performance the experts should have had no 
problems with the case outside their field of expertise. 

Students have problems in: 
• recognizing the problem situation, 
• keeping track of intermediate results, and/or 
• finding the applicable knowledge 

8.1.2 Remedies 

We therefore decided that during task performance students need to be 
supported in managing their information and in acquiring an explicit 
conceptual structure of the knowledge in the domain. 
We emphasized systematic guidance during problem solving to support the 
student in keeping on track and building up a complete and correct legal 
solution by bits and pieces. Restricting the activities during problem solving 
helps the student to focus on the key activities in legal case solving. 
In learning to solve legal cases it appears that the problem is to come to grips 
with content rather than with method. This is due to the fact that there is a 
basic difference between the ability to understand the legal knowledge and 
the ability to use this knowledge in constructing a legal solution for a 
specific problem situation. The structure of the text of a regulation is 
different than the explicit conceptual structure. 
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Students have to acquire an explicit structure of the legal knowledge next to 
the legal source text structure. This explicit structure can only be acquired by 
actually applying the legal knowledge. However, support can be organized to 
facilitate the acquisition of such an explicit structure. We used the functional 
ontology of law (FOLaw) to express the knowledge in our domain of 
practice (Valente, 1995). FOLaw not only enables the explicit formulation of 
the content, it also expresses the way in which the content is used in problem 
solving. In this way the reasoning, or problem solving, process is made 
visible. To acquire a conceptual representation a functional differentiation of 
knowledge may help, because it distinguishes the knowledge on the basis of 
their function in solving a legal case. 

Proposed remedies: 
• Support students in managing 

Systematic guidance 
Restrict activities 

• Support students in acquiring 

their information 

the explicit structure 
Functional differentiation of knowledge 

8.1.3 PROSA 

PROSA was designed using the requirements formulated on the basis of our 
theoretical analysis of problem solving and legal case solving, and the 
findings of our thinking aloud studies. 
Working with PROSA is more efficient than solving cases the traditional 
way for the following reasons. PROSA takes over the managing of 
information by externalizing materials, intermediate steps and intermediate 
results in an automatic way. PROSA facilitates the acquisition of a 
conceptualization of the legal knowledge by differentiating the knowledge on 
the basis of its function in legal case solving. Working with PROSA is also 
better than solving legal cases the traditional way, because the student 
actively engages in legal case solving. The student actually "goes through the 
problem" and learns to differentiate the knowledge and to construct a 
complete and correct legal solution. 
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8.1.4 PROSA Helps 

Students who worked with PROSA showed a strong improvement in their 
legal case solving performance, where students who did not work with 
PROSA did not. The effect of PROSA shows a difference between the 
experimental group's pre- and post-test means of, conservatively estimated, 
one and a half standard deviation. Such a strong effect is unusual. Moreover, 
where usually the best students learn the most, the PROSA effect appeared 
to be independent of the students' initial level of performance. 
PROSA students did not perform better on the official exam than Non 
PROSA students. This later problem was explained by the major difference 
between PROSA's and the examiners' way of grading legal solutions. The 
teachers' way of scoring and the PROSA way of scoring are so different that 
no correlation is found between the official scores and those done the 
"PROSA way". The effect of PROSA manifested itself after re-grading the 
legal solutions the "PROSA way". This effect could not be found when the 
official exam score was applied. 
PROSA has a strong effect, but: 
(1) the effect is independent of students' initial level of performance. 
(2) the effect is dependent on the way the students' solutions are scored. 

8.2 Justifying the grading model in PROSA 

The "PROSA way" of scoring gives a strong effect, while the teachers' way 
of scoring the same solutions gives no effect. The same answer was scored 
the "PROSA way" and the teachers' way. There was no correlation between 
the teachers' scores and those done the "PROSA way". We therefore have to 
conclude that both ways of scoring assess different issues. 
PROSA instructs legal case solving as the construction of a complete and 
correct legal solution. A complete solution consists of a case model, an 
argument structure and a conclusion. 
The first component in a complete solution is the case model. The case 
model, or situation model, is a description of the level of understanding of the 
problem. Understanding the incomplete situation description results in the 
construction of a partial model of the problem situation. To solve a problem, 
that is being confronted with an incomplete situation description, is in fact no 
more than to complete the situation model. 
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To be able to construct and complete a situation or case model requires 
knowledge regarding the problem situation. When, for instance, it concerns 
physics problems the problem solver must really know what the problem is to 
be able to solve it. 
To be able to know what the problem is she should be able to recognize 
objects in the situation description on the basis of her knowledge about 
physics. When the problem situation describes a bicycle tire and bicycle 
pump she should be able to recognize these objects as being canonical 
objects (a balloon and a piston) in thermodynamics. Both the PROSA way of 
scoring and the teachers' way of scoring do not assess the student's 
understanding of the situation description. Both scoring models do not 
assess the completeness of insight in the situation description. The reason 
that PROSA does not score the students' understanding of the situation 
model is based on the fact that the situation descriptions used in law are 
mainly stated in common sense terms. The actual problems law students' 
experience are concerned with the mapping of the common sense terms to the 
legal terminology. 
The second component in a complete legal solution is the argument structure. 
The argument structure contains the justification of the conclusion, i.e. it 
contains the information why hypothesized solutions are rejected and what 
reasons there are - except for the fact that it is not rejected yet - for accepting 
the conclusion. PROSA, and therefore also the scoring system that goes with 
PROSA. emphasizes this argument structure, i.e. it requires as much as 
possible that the student gives explicit reasons (reference to legal articles) that 
support the conclusion. PROSA 'knows' about which of these arguments 
are applicable and relevant, and therefore requires from the student a complete 
solution rather than a solution supported by an argument. The scoring model 
of the teachers in turn does not assess the argument structure. They only 
partially assess the component directly linked to the conclusion. 
The final component that makes a complete solution is the conclusion. The 
conclusion is the answer to the question posed by the problem. The 
conclusion has the role of the main result. In PROSA the argument structure 
leads to, or results in, a conclusion. The conclusion is the answer to the 
question that comes with the situation description. The conclusion can either 
be right or wrong. The teachers' scoring model also assesses the correctness 
of the conclusion. 
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Where PROSA assesses a legal solution consisting of both the argument 
structure and the conclusion, teachers assess the correctness of the 
conclusion, where they only partially assess the argument structure. 
That is, they only assess the component linked to the conclusion. To 
summarize: 

Scoring model 
Solution components 

Case model 
Argument structure 
Conclusion 

PROSA 

not assessed 
assessed 
assessed 

Teachers 

not assessed 
not assessed 
assessed 

Table 8.1: Scorings models compared. 

The teachers only assess the conclusion. As a consequence the weight of the 
score is put on the conclusion. A student will receive scores for the right 
conclusion, and no scores for a wrong conclusion. However, it could be the 
case that a student just guessed the right conclusion, where it could also be 
the case that a student comes down with a wrong conclusion on a, more or 
less, complete and correct argument structure. 

We were quite unexpectedly faced with these differences in assessing a legal 
solution. As a result of it we are confronted with theoretical as well as 
practical problems. The theoretical problem is that students are assessed on 
the same text using two different grading models resulting in extreme 
differences in scores. The PROSA score, however, appears to be related to 
the intended effect of the instruction provided by PROSA. 
When we take position that the way PROSA assesses a legal solution is the 
right way, which is one to one related with the way PROSA instructs the 
construction of a legal solution, we are confronted with a practical problem. 
The way teachers score the legal solutions of students is then either 
inaccurate or it has a different focus. The teachers only assess the 
conclusion. As a consequence students whose conclusion is wrong do not 
receive any points, even when parts of the argument structure may be correct. 
In PROSA the argument structure and the conclusion are assessed, where a 
student whose conclusion is wrong can receive points for correct 
components in the argument structure. 

297 



An Instructional Environment for Learning to Solve Legal Cases 
PROSA 

We claim that the argument structure is essential in the legal solution. In 
their future work as legal practitioners they have to defend a case on the 
basis of arguments or they have to motivate their legal decision in a case. 

8.3 What Is to Be Done 

We first discuss the major issues of further research and extending the types 
of knowledge. We then discuss some remaining issues regarding the 
subsequent development of PROSA. 

8.3.1 Further Research 

PROSA has a strong effect. However, we made two comments. The first is 
that this effect is independent of students' initial level of performance. We 
would like to find out why this is the case. Is it because PROSA instructs a 
very specific skill, or because students' did not have much training in this 
type of skill? Further research is necessary to be able to answer these 
questions. 
The second comment is that the effect of PROSA is dependent on the way 
the students' solutions are scored. There is evidence that the PROSA way of 
scoring is related to the intended effect of the instruction provided by 
PROSA. However, it could be that PROSA is too specific. To be able to 
shed light on this issue we need more evidence on the relation between the 
teachers' way of scoring and their intended instruction. 

8.3.2 Extending Types of Knowledge 

We used the FOLaw to analyze the domain of practice. This resulted in the 
distinction of the different types of knowledge that play a role in solving 
legal cases in this domain. 
To support the student in acquiring understanding of, and insight in, the 
content a functional differentiation of knowledge may help, because it 
distinguishes the knowledge on the basis of their role in the legal case 
solving process. However, in PROSA we now only realized the separation 
and representation of the definitional knowledge. This leaves us with 
separating and representing the other types. For example, normative 
knowledge also plays a role in administrative law. Support could be added 
by representing the structure of a norm in a graphical representation. 
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However, the relation with the text structure should remain intact, it should be 
made to fit the size of the screen and it should be able to easily maintain the 
representation. 
The procedural aspects are very important in administrative law. Therefore 
we should find ways to represent key aspects as sequence and documents. 
We may also think of ways to show the different types of knowledge in the 
text structure of a statute, for example, by using different colors or text styles 
for each type of knowledge. 

8.3.3 Subsequent Development of PROSA 

The subsequent development that is planned sees to the addition of cases, the 
extension of the legal sources and the support and the incorporation of other 
domains in PROSA. 

8.3.3.1 Add cases 

The version of PROSA we used in the field test contained 25 legal cases for 
the student to solve. The evaluation took place in August 1999. 
During the period September 1999 - December 1999 we extended PROSA 
with another 25 cases, bringing the total number of cases available at this 
moment to 50 legal cases. We already designed another 25 cases to be 
incorporated in PROSA. This will bring the total amount of cases to 75, 
being 15 cases per topic with 5 cases for the levels of difficulty 'easy', 
'medium' and 'difficult'. 
We do have to design cases for the difficulty levels 'very easy' and 'very 
difficult' and incorporate these in PROSA. That will bring the total number 
of cases in PROSA to 125. 

8.3.3.2 Extend the legal sources 

The only available legal source in PROSA at the moment is 'statutes'. The 
next legal source we plan to incorporate is 'precedents'. 

8.3.3.3 Extend the support 

First of all we want to extend the support related to the construction of the 
legal solution. 
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The simplest extension of the support in the construct legal solution window 
is the presentation of the correct solution. Another extension is to indicate in 
the feedback that a section is composed of section components, as for 
instance is the case in section 1:2 subsection 1 of the Gala, the section 
components being: 'the person', 'an order' and 'interest is directly affected'. 
We also want that the components, the order of the components and the 
answer of the student can be compared with the correct legal solution in 
PROSA in such a way that deviations are depicted. 
The same is planned for the process. We want to compare the students 
activities with the recommended route and the two alternative routes is such a 
way that deviations are depicted. Next to that we need to extend the support 
in the legal rules window. 
As we indicated in Chapter 3 students may benefit from alternative 
representations of the statutes. Therefore we plan to incorporate more 
structured representations of the statutes available in PROSA. 

8.3.3.4 Other legal domains 

Incorporating another domain of practice gives us the opportunity to test the 
re-usability. In the current domain of practice, administrative law, the main 
statute is the GALA. The GALA has only a few articles that play a normative 
role, the GALA is typical 'definitional' law. Therefore we have little 
experience yet how PROSA may help students with problems of this type of 
category of knowledge. Incorporating a domain of practice in which statutes 
are available where articles play a normative role may give us this 
opportunity. 
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Appendix A: Templates 

A.l. Template Administrative Law Case 

structured situation description 

(1) Mayor and Aldermen of Maastricht 

(2) decide to grant permission 

(3) to the Bowl Corporation 

(4) to use the house at Looiersgracht number 12 as an office. 

(5) this under the condition (a) that the Bowl Corporation makes the office 
at Looiersgracht number 8 which is in ownership of the Bowl Corporation 
suitable for residence (for one and two person households) (b) no later 
than 1 March 1983 or so much sooner as possible 

(6) decide to grant this permission under article 56 of the Housing Act 

(7) decide by a written ruling 

(8) the written ruling is dated 30 July 1981 

(9) there is the Provincial Corporation for Mental Health in Limburg 

(10) the Provincial Corporation for Mental Health in Limburg keeps office 
at Looiersgracht number 8 
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abstract situation description 

(1) Mayor and Aldermen of Maastricht = administrative authority 

(2) grant permission 
a written ruling 
to use the house at Looiersgracht number 12 as an office, 
makes the office at Looiersgracht number 8 
suitable for residence (for one and two person households). 
= decision 

(3) article 56 of the Housing Act = the authority to take this decision 

(4) keeping office at Looiersgracht number 8 = interest directly affected 

reasoning structure 

(1) article 56 section 1 of the Housing Act 
In the municipalities, assigned by Us on the basis of existing or dreaded 
housing shortage, it is forbidden without permission of Mayor and 
Aldermen to demolish, to use for another purpose or any other way of 
withdrawing or to keep withdrawn from its destination as house a building 
or part of a building intended as a house on or after the date of Our 
decision coming into force. Our decision will be gazetted. 

(2) it is forbidden without permission of Mayor and Aldermen to 
demolish, to use for another purpose or any other way of withdrawing or 
to keep withdrawn from its destination as house a building or part of a 
building intended as a house 

(3) article 56 section 2 of the Housing Act 
Mayor and Aldermen may attach conditions to the permission in the 
interest of providing for the need for housing. 

(4) may attach conditions 

(5) article 56 section 3 of the Housing Act 
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The applicant may appeal against the decision of Mayor and Aldermen 
with the Provincial Executive within one month after the day on which it is 
issued to him. 

(6) applicant = the Bowl Corporation 

(7) article 7 section 1 of the Administrative Justice Governmental 
Decisions Act Without prejudice to the provisions in the articles 5 and 6 
the natural or legal person, whose interest is directly affected by a decision 
can lodge a notice of appeal with the department of Justice of the Council 
of State, unless a notice of objection can be lodged against that decision. 

(8) legal person = Provincial Corporation for Mental Health in Limburg 

(9) article 2 section 1 of the Administrative Justice Governmental 
Decisions Act 
A decision according to this act means: the written ruling of an 
administrative authority aimed at legal consequences. 

(10) the written ruling = a written ruling 

(11) of an administrative authority 

(12) article 1 section 1 of the Administrative Justice Governmental Decisions 
Act' An administrative authority according to this act means each person and 
each board, which is invested with any public authority, except: 
a. 
b. 
c. 
d. 
e. 
f. 
g-
h. 
i. 

1 In Dutch wet Administratieve rechtspraak overheidsbeschikkingen, de wet Arob (1975 
-31 december 1993). 
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(13) article 1 section 2 

(14) each person and each board = Mayor & Aldermen of Maastricht 

(15) invested with any public authority = article 56 of the Housing Act 

(16) aimed at legal consequences = to use the house at Looiersgracht 
number 12 as an office and make the office at Looiersgracht number 8 
suitable for residence (for one and two person households). 

(17) article 2 section 2 of the Administrative Justice Governmental 
Decisions Act 
No decision according to this act is: 
a. an order of a general nature; 
b. a legal act under private law. 

(18) article 5 of the Administrative Justice Governmental Decisions Act 
No provision as stated in this act is available against: 
a. 
b. 
c. 
d. decisions against which another administrative provision is available or 
has been available for the complainant on the basis of a regulation 
e. 
f. 
g-
i. 
J-
k. 
1. 
m. 
n. 
(19) another administrative provision = under article 56 section 3 of the 
Housing Act an administrative provision is available for the Bowl 
Corporation 
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(20) article 6 section 1 of the Administrative Justice Governmental 
Decisions Act 
Moreover no provision as stated in this act is available against decisions 
based on a regulation inserted in the Scheme belonging to the Act. 

(21) Scheme 

(22) interest is directly affected = keeping office at Looiersgracht number 
8 

(23) article 7 section 2 of the Administrative Justice Governmental 
Decisions Act 
the natural or legal person, whose interest is directly affected by a decision 
from a non central government administrative authority can lodge a notice 
of objection with the administrative authority that made the decision, if the 
decision 
- was not made in appeal or on a notice of objection; 
- does not contain the approval of another decision or the refusal of such 
an approval; 
- is not subjected to approval. 

(24) legal person = the Provincial Corporation for Mental Health in 
Limburg 

(25) by a decision = to use the house at Looiersgracht number 12 as an 
office this under the condition (a) that the Bowl Corporation makes the 
office at Looiersgracht number 8 which is in ownership of the Bowl 
Corporation suitable for residence (for one and two person households) 
(b) no later than 1 March 1983 or so much sooner as possible 

(25a) from a non central government administrative authority = Mayor & 
Aldermen of Maastricht 

(26) interest is directly affected = keeping office at Looiersgracht number 8 

(27) was not made in appeal or on a notice of objection; 
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(28) does not contain the approval of another decision or the refusal of 
such an approval 

(29) is not subjected to approval 

(30) lodge a notice of objection 

legal solution 

argument structure = reasoning structure 

conclusion = the Provincial Corporation for Mental Health in Limburg can 
lodge a notice of objection 
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A.2. Template Civil Law Case 

structured situation description 

(l)Rosa 
(2)lends 
(3) a valuable book 
(4) to Kees 

(5) Kees 
(6) gives 
(7) the valuable book 
(8) to Jet 

(9) Rosa 
(10) asks back 
(11) the valuable book 
(12) from Jet 

(13)Jet 
(14) refuses 
(15) Kees is a reliable friend 

abstract situation description 

(1) revendication 

(2) ownership(acquisition) 

(3) protection of a third party in good faith 

reasoning structure 

(1) article 629 Civil Code 
The owner has the right to revendicate the property belonging to him from 
any keeper in the state it is in 
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(2) article 639 Civil Code 
Ownership of property can not be acquired in any other way than by 
appropriation, accession, prescription, succession by operation of law or 
testament, and by the commission or delivery due to a legal title of transfer 
of ownership from the one who was entitled to dispose of the property. 

(3) delivery 

(4) a legal title of transfer of ownership 

(5) from the one who was entitled to dispose of the property 

(6) article 667 Civil Code 
The delivery of moveable property, incorporeal matters excluded, takes 
place by the sole transfer [...] 

(7) the delivery of moveable property 

(8) article 565 Civil Code 

Moveable property are the ones that can move or can be moved. 

(9) Moveable property = the valuable book 

(10) a legal title of transfer of ownership = gift 

(11) from the one who was entitled to dispose of the property # Kees 

(12) article 2014 Civil Code 

(13) Moveable property = the valuable book 

(14) article 585 Civil Code 

(15) Jet has possession of the valuable book 

(16) in good faith = received the valuable book from a reliable friend 
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(17) article 587 

(18) received other than for nothing # gift 

legal solution 

argument structure = reasoning structure 

conclusion = Rosa may revendicate the valuable book from Jet 
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Appendix B: Experiment I Data 

B.l. Within Group Pre Test - Post Test Comparison 

group -

exp - 1 
exp - 2 
exp - 3 
exp - 4 
exp - 5 
exp - 6 
exp - 7 
exp - 8 
exp - 9 
exp - 10 
exp - 11 
exp - 12 
exp - 13 

control -
control -
control -
control -
control -
control -
control -
control -
control -
control -
control -
control -
control -

stud 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

pre test (rank) 

56(4) 
25(12) 
51(5) 
35 (8,9) 
35 (8,9) 
67(1) 
29(10) 
27(11) 
64(2) 
41(7) 
63(3) 
15(13) 
44(6) 

25 
27 
78 
41 
33 
52 
72 
28 
28 
40 
49 
52 
38 

post test (rank) 

83 (5) 
64(9,10) 
44(13) 
59(11) 
50(12) 
80(6) 
85(4) 

104 (3) 
105 (2) 
115(1) 
64 (9,10) 
70(8) 
71(7) 

27 
41 
77 
35 
38 
31 
62 
17 
13 
47 
50 
37 
31 

difference 

+ 27 
+ 39 
- 7 
+ 24 
+ 15 
+ 13 
+ 56 
+ 77 
+ 41 
+ 77 
+ 1 
+ 55 
+ 27 

+ 2 
+ 14 
- 1 
- 6 
+ 5 
- 21 
- 10 
- 11 
- 15 
+ 7 
+ 1 
- 15 
- 7 

+ or -

+ 
+ 
-
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
-
-
+ 
-
-
-
-
+ 
+ 
-
-
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B.2. Multiple 

group - stud 
exp - 1 
exp - 2 
exp - 3 
exp - 4 
exp - 5 
exp - 6 
exp - 7 
exp - 8 
exp - 9 
exp - 10 
exp - 11 
exp - 12 
exp - 13 

group - stud 
control - 1 
control - 2 
control - 3 
control - 4 
control - 5 
control - 6 
control - 7 
control - 8 
control - 9 
control - 10 
control - 11 
control - 12 
control - 13 

pre-
11 
11 
12 
10 
11 
13 
13 
14 
1 1 
11 
13 
12 
10 
152 

Choice Data 

test 
4 
4 
3 
5 
4 
2 
2 
1 
4 
4 
2 
3 
5 

43 
(11.6) 

pre-
12 
9 

11 
11 
14 
10 
13 
8 

12 
12 
10 
13 
1 1 

146 

test 
3 
6 
4 
4 
1 
5 
2 
7 
3 
3 
5 
2 
4 

49 
(11.2) 

post 
9 
9 

11 
9 

11 
13 
13 
12 
14 
13 
1 1 
13 
12 
150 

-test 
6 
6 
4 
6 
4 
2 
2 
3 
1 
2 
4 
2 
3 

45 
(11-5) 

post-
13 
12 
12 
9 

14 
12 
12 
11 
15 
14 
12 
12 
11 

159 

test 
2 
3 
3 
6 
1 
3 
3 
4 
0 
1 
3 
3 
4 

36 
(12.2) 

+ or -
-
-
-
-
= 
= 
= 
-
+ 
+ 
-
+ 
+ 

_ 
+ 
+ 
+ 
-
— 
+ 
_ 
+ 
+ 
+ 
+ 
-
= 
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Appendix C: Experiment I Test Results 

C.l. Wilcoxon Signed Ranks Test 

Cl.1 Experimental group legal case solving post test improvement 

Ranks 

POSTTOT-PRETOT Negative Ranks 

Positive Ranks 

Ties 

Total 

N 

r 
12b 

oc 

13 

Mean Rank 
2,00 

7,42 

Sum of 
Ranks 

2,00 

89,00 

a. POSTTOT < PRETOT 

b- POSTTOT > PRETOT 

c PRETOT = POSTTOT 

Test Statistics 

z 
Asymp. Sig. (2-tailed) 

POSTTOT-
PRETOT 

-3,041" 

,002 
a- Based on negative ranks, 

b. Wilcoxon Signed Ranks Test 
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Cl.2 Control group legal case solving post test improvement 

Ranks 

POSTTOT-PRETOT Negative Ranks 
Positive Ranks 

Ties 

Total 

N 
8a 

5b 

oc 

13 

Mean Rank 
8,25 

5,00 

Sum of 
Ranks 

66,00 

25,00 

a. POSTTOT < PRETOT 

b. POSTTOT > PRETOT 

c. PRETOT = POSTTOT 

D 

Test Statistics 

z 
Asymp. Sig. (2-tailed) 

POSTTOT-
PRETOT 

-1,434" 

,152 
a- Based on positive ranks, 

b. Wilcoxon Signed Ranks Test 
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Cl.3 Experimental group multiple choice post test improvement 

Ranks 

MCPOST-MCPRE Negative Ranks 
Positive Ranks 

Ties 

Total 

N 
6a 

4b 

3C 

13 

Mean Rank 
5,50 

5,50 

Sum of 
Ranks 

33,00 

22,00 

a. MCPOST < MCPRE 

b- MCPOST > MCPRE 

c MCPRE = MCPOST 

Test Statistics 

z 
Asymp. Sig. (2-tailed) 

MCPOST-
MCPRE 

-,572d 

,567 
a- Based on positive ranks, 

b. Wilcoxon Signed Ranks Test 
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Cl.4 Control group multiple choice post test improvement 

Ranks 

MCPOST-MCPRE Negative Ranks 
Positive Ranks 

Ties 

Total 

N 
3° 

8b 

2C 

13 

Mean Rank 
3,83 

6,81 

Sum of 
Ranks 

11,50 

54,50 

a. MCPOST < MCPRE 

b- MCPOST > MCPRE 

c. MCPRE = MCPOST 

Test Statistics 

z 
Asymp. Sig. (2-tailed) 

MCPOST-
MCPRE 

-1,935" 

,053 
a- Based on negative ranks, 

b. Wilcoxon Signed Ranks Test 
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C.2. Paired Samples T-Test 

C2.1 Experimental group legal case solving mean of differences 
test 

Paired Samples Statist ics 

Pair PRETOT 

1 POSTTOT 

Mean 

42,92 

76,46 

N 

13 

13 

Std. 

Deviation 

16,54 

21,65 

Std. Error 

Mean 

4,59 

6,01 

Paired Samples Correlations 

Pair 1 PRETOT & POSTTOT 

N 

13 

Correlation 

,050 

Sig. 
.871 

Pair 1 PRETOT-POSTTOT 

Pair ed Samples Test 

Paired Differences 

Mean 

•33.54 

Std. 
Deviation 

25 58 

Std. Error 
Mean 

7.37 

95% Confidence 
Interval of the 

Difference 

Lever 

-49 50 

Upper 

-17.48 

t 

-4.549 

df 

•2 

Sig. 
(2-tailed) 

.001 
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C2.2 Control group legal case solving mean of differences test 

Paired Samples Statistics 

Pair 

1 

PRETOT 

POSTTOT 

Mean 
43,31 

38,92 

N 
13 

13 

Std. 
Deviation 

16,91 

17,36 

Std. Error 
Mean 

4,69 

4,81 

Paired Samples Correlations 

Pair 1 PRETOT & POSTTOT 
N 

13 
Correlation 

,827 
Sig. 

,000 

Paired Samples Test 

Pair 1 PRETOT-POSTTOT 

Paired Differences 

Mean 

4.38 

Std. 
Deviation 

10.10 

Std. Error 
Mean 

2,80 

95% Confidence 
Interval of the 

Difference 

Lower 

-1,72 

Upper 

10,49 

t 

1,566 

df 

12 

Sig. 
(2-tailed) 

,143 
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C2.3 Experimental group multiple choice mean of differences test 

Paired Samples Statistics 

Pair 
1 

MCPRE 

MCPOST 

Mean 
11,69 

11,46 

N 
13 

13 

Std. 
Deviation 

1,25 

1,71 

Std. Error 
Mean 

,35 

.48 

Paired Samples Correlations 

Pair 1 MCPRE & MCPOST 
N 

13 

Correlation 
,422 

Sig. 
,151 

Paired Samples Test 

Pair 1 MCPRE-MCPOST 

Paired Differences 

Mean 

,23 

Std. 

Deviation 

1,64 

Std. Error 

Mean 

.46 

95% Confidence 

Interval of the 

Difference 

Lower 

-.76 

Upper 

1,22 

t 

,507 

df 

12 

Sig. 

(2-tailed) 

,621 

346 



Appendices 

C2.4 Control group multiple choice mean of differences test 

Paired Samples Statistics 

Pair 
1 

MCPRE 

MCPOST 

Mean 
11,23 

12,23 

N 
13 

13 

Std. 
Deviation 

1,69 

1,54 

Std. Error 
Mean 

,47 

,43 

Paired Samples Correlations 

Pair 1 MCPRE & MCPOST 
N 

13 
Correlation 

,459 
Sig. 

,115 

Paired Samples Test 

Pair 1 MCPRE - MCPOST 

Paired Differences 

Mean 

-1,00 

Std. 

Deviation 

1.68 

Std. Error 

Mean 

.47 

95% Confidence 

Interval of the 

Difference 

Lower 

-2.02 

Upper 

?2E-02 

t 

-2.142 
df 

12 

Sig. 

(2-tailed) 

.053 
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C.3. Independent Samples T-Test 

C3.1 Legal case solving equality of means 

Group Statistics 

PRETOT 
ingedeeld in groep 
groep 1 

groep 2 

N 
13 

13 

Mean 
42,92 

43,31 

Std. 
Deviation 

16,54 

16,91 

Std. Error 
Mean 

4,59 

4,69 

Independent Samples Test 

PRETOT Equal variances 

assumed 

Equal variances not 

assumed 

Levene's Test for 
Equality of Variances 

F 

,002 

Sig. 

,967 

t 

-,059 

-,059 

df 

24 

23,988 

t-test for Equality of Means 

Sig. 

(2-tailed) 

.954 

,954 

Mean 

Difference 

-.38 

-,38 

Std. Error 

Difference 

6.56 

6,56 

95% Confidence 
Interval of the 

Difference 

Lower 

-13,92 

-13,92 

Upper 

13,16 

13,16 
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C3.2 Multiple choice equality of means 

Group Statistics 

MCPRE 
ingedeeld in groep 
groep 1 

groep 2 

N 
13 

13 

Mean 
11,69 

11,23 

Std. 
Deviation 

1,25 

1,69 

Std. Error 
Mean 

,35 

,47 

Independent Samples Test 

MCPRE Equal variances 

assumed 

Equal variances not 

assumed 

Levene's Test for 
Equality of Variances 

F 

,731 

Sig. 

.401 

t-test for Equality of Means 

t 

,791 

.791 

df 

24 

22.105 

Sig. 

(2-tailed) 

,437 

,437 

Mean 

Difference 

.46 

,46 

Std. Error 

Difference 

.58 

.58 

95% Confidence 
Interval of the 

Difference 

Lower 

-.74 

-.75 

Upper 

1.67 

1,67 
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Appendix D: Experiment II Test Results 

D.l Independent Samples T-Test 

Dl.1 Exam score equality of means total population 

Group Statistics 

exam score 
member of 
NON PROSA 

PROSA 

N 
298 

36 

Mean 
5,04 

5,22 

Std. 
Deviation 

1.44 

1,35 

Std. Error 
Mean 
8,33E-02 

,23 

Independent Samples Test 

exam score Equal variances 

Equal variances not 

assumed 

Levene's Test for 

Equaiitv of Variances 

F 

.115 

SiS. 

.735 

t 

-.734 

-.770 

df 

332 

45,088 

t-test for Equaiitv of Means 

Sig. 
(2-tailed) 

.463 

.445 

Mean 
Difference 

-19 

-.19 

Std. Error 
Difference 

.25 

.24 

95% Confidence 
Interval of the 

Difference 

Lower 

-.68 

-.67 

Upper 

.31 

.30 
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Dl.2 Exam score equality of means sample 

Group Statistics 

CIJFER 
groep 
NON PROSA 

PROSA 

N 
21 

22 

Mean 
4,76 

5,32 

Std. 
Deviation 

1,55 

1,32 

Std. Error 
Mean 

,34 

,28 

Independent Samples Test 

CIJFER Equal variances 

assumed 

Equal variances not 

assumed 

Levene's Test !or 
Equality ot Variances 

F 

2,420 

Sig. 

,127 

t-test tor Equality ot Means 

t 

-1,269 

-1,265 

df 

41 

39,401 

Sig. 

(2-tailed) 

.211 

.213 

Mean 

Ditference 

-.66 

-.56 

Std. Error 

Difference 

.44 

,44 

95% Conlidence 
Interval of the 

Difference 

Lower 

-1,44 

-1,45 

Upper 

,33 

,33 
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Appendix E: Post Hoc Analysis Test Results 

E.l Independent Samples T-Test 

El.1 Topic score equality of means 

Group Statistics 

score easel 
member of 
NON PROSA 

PROSA 

N 
21 

22 

Mean 
1,71 

1,09 

Std. 
Deviation 

1,59 

1,34 

Std. Error 
Mean 

,35 

,29 

Group Statistics 

score case2 
member of 
NON PROSA 

PROSA 

N 
21 

22 

Mean 
2,05 

2,32 

Std. 
Deviation 

1,24 

1,17 

Std. Error 
Mean 

,27 

,25 

Group Statistics 

score case3 
member of 
NON PROSA 

PROSA 

N 
21 

22 

Mean 
2,76 

2,91 

Std. 
Deviation 

1,76 

,81 

Std. Error 
Mean 

,38 

,17 
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Independent Samples Test 

score easel Equal variances 

assumed 

Equal variances not 

assumed 

Levene's Test for 
Equality of Variances 

F 

.575 

Sig. 

.453 

t-test for Equality of Means 

t 

1,394 

1.388 

df 

41 

39.232 

Sig 
(2-tailed) 

.171 

.173 

Mean 
Difference 

.62 

.62 

Std. Error 
Difference 

.45 

.45 

95% Confidence 
Interval of the 

Difference 

l ower 

-.28 

-.28 

Upper 

1,53 

1,53 

Independent Samples Test 

score case2 Equal variances 

assumed 

Equal variances not 

assumed 

Levene's Test for 
Equality of Variances 

F 

,065 

Sig. 

.799 

t 

-.735 

-.734 

df 

41 

40.524 

t-test for Equality of Means 

Sig. 
(2-tailed) 

.467 

,467 

Mean 
Difference 

-27 

-.27 

Std. Error 
Difference 

.37 

.37 

95% Confidence 
Interval of the 

Difference 

Lower 

-1.01 

-1,02 

Upper 

,47 

.47 

Independent Samples Test 

score case3 Equal variances 

assumed 

Equal variances not 

assumed 

Levene's Test for 
Equality of Variances 

F 

21,206 

Sig. 

,000 

t-test for Equality of Means 

t 

-.355 

-.350 

df 

41 

27.860 

Sig. 
(2-tailed) 

.724 

.729 

Mean 
Difference 

-.15 

-.15 

Std. Error 
Difference 

,41 

,42 

95% Confidence 
Interval of the 

Difference 

Lower 

-,98 

-1,01 

Upper 

,69 

,71 
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E 1.2 Question score equality of means 

score easel vraag 1 

score case3 vraag7 

score case4 vraag9 

Group Statistics 

member of 
NON PROSA 

PROSA 

N 
21 

22 

Mean 
2,43 

2,45 

Group Statistics 

member of 
NON PROSA 

PROSA 

N 
21 

22 

Mean 
1,14 

1,64 

Group Statistics 

member of 
NON PROSA 

PROSA 

N 
21 

22 

Mean 
,43 

1,09 

PROSA 

Std. 
Deviation 

2,06 

1,97 

Std. 
Deviation 

1,06 

1,18 

Std. 
Deviation 

,75 

1,02 

Std. Error 
Mean 

,4 

,4 

Std. Error 
Mean 

,2 

.2 

Std. Error 
Mean 

,1 

,2 
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Independent Samples Test 

score easel vraagl tqual variances 

assumed 

Equal variances not 
assumed 

Levene's Test for 
Equality of Variances 

F 

.026 

Sig. 

.872 

t-test for Equaiitv of Means 

t 

-.042 

-.042 

df 

41 

40,640 

sig. 
(2-tailed) 

.967 

,967 

Mean 
Difference 

-2.60E-02 

-2.60E-02 

Std Error 
j fference 

.61 

,62 

95% Confidence 
Interval of the 

Difference 

Lower 

-1.27 

-1.27 

Upper 

1.22 

1.22 

Independent Samples Test 

score case3 vraag/ Equal variances 

assumed 

Equal variances not 
assumed 

Levene's Test tor 
Equality of Variances 

F 

.502 

Sig. 

,483 

t-test for Equality of Means 

t 

-1.441 

-1.445 

df 

41 

40.878 

Sig. 
(2-tailed) 

.157 

.156 

Mean 
Difference 

-.49 

-.49 

Sid. Error 
Difference 

.34 

,34 

95% Confidence 
Interval of the 

Difference 

Lower 

-1,19 

-1.18 

Upper 

.20 

.20 

Independent Samples Test 

score case4 vraagS tqual variances 

assumed 

Equal variances not 
assumed 

Levene's Test for 
Equality of Variances 

F 

2.480 

Sig. 

.123 

t 

-2.421 

-2.439 

df 

41 

38,473 

t-test for Equality of Means 

Sig. 
(2-tailed) 

020 

.019 

Mean 
Difference 

-.66 

-.66 

Std. Error 
Difference 

.27 

.27 

95% Confidence 
Interval of the 

Difference 

Lower 

-1.21 

-1.21 

Upper 

-.11 

-.11 
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El.3 Re-graded legal solution equality of means 

Group Statistics 

member of 
regraded easel NON PROSA 

question2 PROSA 

N 

21 

22 

Mean 

8,14 

17.59 

Std. 
Deviation 

6.10 

7,64 

Std. Error 
Mean 

1.33 

1,63 

Independent Samples Test 

regraded easel 
question? 

Equal variances 
assumed 

Equal variances not 
assumed 

Levene's Test for 
Equality of Variances 

F 

.513 

Sig. 

,478 

t 

-4,466 

-4.489 

df 

41 

39.779 

t-test for Equality of Means 

Sig. 
(2-tailed) 

.000 

.000 

Mean 
Difference 

-9,45 

-9,45 

Std. Error 
Difference 

2.12 

2,10 

95% Confidence 
Interval of the 

Difference 

Lower 

-13,72 

-13.70 

Upper 

-5,18 

-5.19 
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E.2 Correlation Coefficients 

E2.1 Correlation coefficients between tests for the experimental 
group 

Correlations 

PRETOT Pearson Correlation 

Sig. (2-tailed) 

N 

question2 teacher score Pearson Correlation 

Sig. (2-tailed) 

N 

PRETOT 

1,000 

13 

,057 

,875 

10 

question2 

teacher 
score 

,057 

,875 

10 

1,000 

10 

Correlations 

PRETOT Pearson Correlation 

Sig. (2-tailed) 

N 

question2 prosa score Pearson Correlation 

Sig. (2-tailed) 

N 

PRETOT 

1,000 

13 

,079 

,828 

10 

question2 
prosa 
score 

,079 

,828 

10 

1,000 

10 

Correlations 

POSTTOT Pearson Correlation 

Sig. (2-tailed) 

N 

question2 teacher score Pearson Correlation 

Sig. (2-tailed) 

N 

POSTTOT 

1,000 

13 

,390 

,265 

10 

question2 

teacher 
score 

,390 

,265 

10 

1,000 

10 
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Correlations 

POSTTOT Pearson Correlation 

Sig. (2-tailed) 

N 

question2 prosa score Pearson Correlation 

Sig. (2-tailed) 

N 

POSTTOT 

1,000 

13 

,849** 

,002 

10 

question2 
prosa 
score 

,849** 

,002 

10 

1,000 

10 

**• Correlation is significant at the 0.01 level (2-tailed). 

Correlations 

question2 prosa score Pearson Correlation 

Sig. (2-tailed) 
N 

question2 teacher score Pearson Correlation 

Sig. (2-tailed) 

N 

question2 
prosa 
score 

1,000 

10 
,328 

,355 

10 

question2 
teacher 
score 

,328 
,355 

10 
1,000 

10 
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E2.2 Correlation coefficients between tests for the control group 

Correlations 

PRETOT Pearson Correlation 

Sig. (2-tailed) 

N 

question2 teacher score Pearson Correlation 
Sig. (2-tailed) 
N 

PRETOT 

1,000 

13 

-,417 

,178 
12 

question2 
teacher 

score 

-,417 

,178 
12 

1,000 

12 

Correlations 

PRETOT Pearson Correlation 

Sig. (2-tailed) 

N 

question2 prosa score Pearson Correlation 

Sig. (2-tailed) 

N 

PRETOT 

1,000 

13 
-,104 

,747 

12 

question2 
prosa 
score 

-,104 
,747 

12 

1,000 

12 
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Correlations 

POSTTOT Pearson Correlation 

Sig. (2-tailed) 

N 

question2 teacher score Pearson Correlation 

Sig. (2-tailed) 

N 

POSTTOT 

1,000 

13 

-,295 

,351 

12 

question2 

teacher 
score 

-,295 

,351 

12 

1,000 

12 

Correlations 

POSTTOT Pearson Correlation 

Sig. (2-tailed) 

N 

question2 prosa score Pearson Correlation 

Sig. (2-tailed) 

N 

POSTTOT 

1,000 

13 

-,350 

,265 

12 

question2 
prosa 
score 

-,350 

,265 

12 

1,000 

1 

12 

Correlations 

question2 prosa score Pearson Correlation 

Sig. (2-tailed) 

N 

question2 teacher score Pearson Correlation 

Sig. (2-tailed) 

N 

question2 
prosa 
score 

1,000 

12 

,182 

,571 

12 

question2 
teacher 
score 

,182 

,571 

12 

1,000 

12 
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E2.3 Correlation coefficients between tests for the Non PROSA 
group 

Correlations 

score easel vraag2 Pearson Correlation 

Sig. (2-tailed) 
N 

regraded easel Pearson Correlation 
question2 Sig. (2-tailed) 

N 

score 
easel 
vraag2 

1,000 

21 
-,052 

,821 

21 

regraded 
easel 

question2 
-,052 
,821 

21 

1,000 

21 
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Appendix F: Questionnaire Results 

The total number of students that worked with PROSA and received a 
questionnaire was 38. The total number of questionnaires received was 30. 
The questions were asked to get a picture of the students' opinions about 
the usefulness and effect of working with PROSA. Students were also 
given the possibility to write down their comments on PROSA and 
working with PROSA. This opportunity was taken by 23 of the 30 
students. The answers to the questions are stated here. 

Did you experience working with PROSA as 

very nice 
nice 
moderately nice 
not nice 
not nice at all 

Did you experience working 

very useful 
useful 
moderately useful 
not useful 
not useful at all 

percentage 
3.3% 

66.6 % 
26.6 % 

3.3 % 
0 % 

100% 

with PROSA 
percentage 
10.0 % 
80.0 % 

6.6 % 
3.3 % 

0 % 
100.1% 

number 
1 

20 
8 
1 
0 

30 

as 
number 

3 
24 

2 
1 
0 

30 

Do you think that due to working with PROSA your administrative law 
case solving skills are 

much better 
better 
neither better or worse 
worse 
much worse 

percentage 
13.3% 
73.3 % 
13.3% 

0 % 
0 % 

100 % 

number 
4 

22 
4 
0 
0 

30 

362 



Appendices 

Although there was one student who did not experience working with 
PROSA as nice, where there was also one student who did not think it 
useful, no one thought that they became worse legal case solvers after 
working with PROSA. 
Students' opinions on working with PROSA show that the majority 
experienced working with PROSA as nice, useful and improving their 
legal case solving skills. This positive and supportive opinion is confirmed 
in the comments students added. See, for example, the following selection 
of comments: 

"I learned that I always give away my answer too quickly. I 
improved my legal case solving approach, although it also 
showed that you must have some basic knowledge about the 
subject matter to be able to solve the legal case. I enjoyed 
working with PROSA." 

"A very nice way to learn and be engaged with administrative 
law. I have worked with PROSA with much pleasure." 

"It gave me clear insight in the relation between the text of a 
statute and the legal case." 

"That you are forced to match the abstract legal rules to the 
concrete facts in the case is very good. This keeps you alert 
and attentive to the legal case." 

"You really learn to solve a legal case in a systematic way." 

"It is very nice that you do not have to write as much as when 
solving a case in writing." 

"Very useful for solving a legal case. Especially useful is that 
you can see where you go wrong." 

"PROSA indeed helps you to handle a legal case more 
systematic." 
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"The systematic way in which PROSA wants you to solve a 
legal case has helped me during the official exam." 

"All practice helps, however, PROSA is an attractive and fun 
way to be occupied with the subject matter." 

"I did not think administrative law a very interesting subject 
matter. PROSA helped me to engage in the subject matter in 
such a way that I learned the basics." 

"The aim of the computer program has been very useful for 
me: solving a legal case in a systematic way instead of setting 
of right away with writing down everything I know." 
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Nederlandse Samenvatting (Summary in Dutch) 

Een instructieomgeving voor het leren oplossen van juridische casus. 
PROSA. 

Het proefschrift beschrijft motivering, ontwerp, implementatie en evaluatie 
van PROSA. PROSA (PRObleem Situaties Algemeen bestuursrecht) is een 
instructieomgeving voor het leren oplossen van juridische casus. 
Rechtenstudenten ondervinden ernstige moeilijkheden bij het (leren) 
oplossen van juridische casus. Dat blijkt bijvoorbeeld uit tentamenresultaten. 
Het overgrote deel van de juridische tentamens bestaat uit casus die door de 
student moeten worden opgelost. Terecht want het gaat hier om een centrale 
activiteit van juristen. Het is daarom van groot belang dat studenten de 
vaardigheid goed leren. Alvorens instructie te ontwerpen voor het leren 
oplossen van juridische casus is het belangrijk inzicht te krijgen in het type 
moeilijkheden en de oorzaken voor die moeilijkheden. Op basis van kennis 
over de moeilijkheden kunnen vervolgens remedies worden voorgesteld, die 
verwerkt kunnen worden in het instructieontwerp. 
Wij hebben in ons onderzoek in eerste instantie aansluiting gezocht bij 
eerder onderzoek naar moeilijkheden van rechtenstudenten met 
casusoplossen. Crombag en collega's (1970, 1971, 1972, 1977) 
observeerden dat rechtenstudenten onsystematisch te werk gaan. De oorzaak 
hiervoor werd door de onderzoekers gezocht in het ontbreken van een 
methodiek voor casusoplossen. Om studenten te ondersteunen werd een 
methode geconstrueerd en vervolgens onderwezen. Er is geen evaluatiestudie 
uitgevoerd naar het effect van deze aanpak. Er zijn echter wel duidelijke 
aanwijzingen dat de resultaten niet zo positief zijn als werd verwacht. Om 
meer specifiek inzicht te krijgen in het soort moeilijkheden en de oorzaken 
ervan hebben we een hardopdenk experiment uitgevoerd onder 
rechtenstudenten en juristen. In dit experiment werden rechtenstudenten en 
juristen gevraagd hardopdenkend juridische casus op te lossen. Om de aldus 
verkregen data te kunnen analyseren is een interpretatiemodel geconstrueerd 
waarin zowel de oplosactiviteiten (strategie) als de domeinkennis die 
gebruikt wordt bij het oplossen geïdentificeerd kunnen worden. 
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De resultaten van ons hardopdenk onderzoek laten allereerst zien dat 
studenten minder onsystematisch te werk gaan dan uit het onderzoek van 
Crombag et. al. zou zijn gebleken. Het gebrek aan systematiek is slechts 
schijnbaar, het is afhankelijk van hoe de protocollen worden geïnterpreteerd. 
Crombag et. al. maken geen duidelijk onderscheid tussen methode en 
kennis. Uit onze protocollen blijkt evenwel dat de studenten niet beschikken 
over een kennisstructuur die een volledige systematiek toestaat. De wet is 
nog een half doolhof, waarbij de student al proberend de plattegrond steeds 
beter en explicieter in kaart brengt. De studenten blijken niet in staat een 
correcte en volledige juridische oplossing te construeren. Ze missen 
gegevens uit de situatiebeschrijving, ze missen elementen in de abstractie en 
ze missen elementen in de redeneerstructuur. Dit over het hoofd zien van de 
diverse typen elementen gedurende het proces van het oplossen van een 
casus wordt veroorzaakt door problemen met het beheren van informatie en 
problemen met het vinden van (de weg in) de benodigde kennis. Beide 
problemen zijn op hun beurt terug te voeren tot het gebrek aan kennis van de 
inhoud van het domein, of beter 'inzicht' in het domein, dat wil zeggen het 
hebben van kennis die voldoende gestructureerd is dat er (systematisch) een 
weg in gevonden kan worden. Dat domeinkennis een grotere rol speelt dan 
het volgen van een oplosstrategie wordt bevestigd door de uitkomsten van 
het hardopdenk onderzoek waarin de juristen een casus buiten hun terrein 
van expertise moesten oplossen. 
Op basis van deze resultaten konden de eerste remedies worden 
geformuleerd. Om het beheren van informatie te ondersteunen wordt 
studenten een systematiek aangeboden om op het juiste pad te blijven en 
worden de activiteiten die studenten moeten uitvoeren beperkt tot de 
kernactiviteiten. Zowel de systematiek als de beperking van activiteiten 
worden gerealiseerd door externalisatie en visualisatie van de belangrijkste 
taakcomponenten en taakkarakteristieken. Onze resultaten gaven eveneens 
aan dat bestudering van de domeinkennis meer inzichten zou kunnen 
opleveren over de oorzaken van moeilijkheden met het gebruik van deze 
kennis. Een uitgebreide analyse van de domeinkennis, in casu het algemeen 
bestuursrecht, leverde nadere inzichten op over de oorzaken van 
moeilijkheden van studenten met het vinden van de juiste kennis. De 
juridische kennis is te vinden in jurdische bronnen als bijvoorbeeld de wet. 
De structuur waarin die kennis wordt aangeboden is niet de expliciete 
structuur die naar voren komt bij het toepassen van die kennis. 
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De centrale moeilijkheid die studenten ondervinden bij het toepassen van de 
domeinkennis is dat ze de tekststructuur moeten omzetten in een expliciete 
gcbruiksstructuur. Daarnaast zorgen de vaak moeilijk leesbare wetteksten en 
de ondoorzichtelijke toegankelijkheid van wetten eveneens voor problemen. 
De remedie die op grond hiervan werd voorgesteld is om gestructureerde 
toegang tot de wetteksten aan te bieden. Om het construeren van een 
expliciete structuur te ondersteunen wordt een functionele differentiatie van 
de kennis voorgesteld. Om de toegang tot de wet te ondersteunen kunnen 
wetteksten in diverse alternatieve representaties beschikbaar worden gemaakt 
voor de student. 

Aangezien onze belangstelling in eerste instantie uitgaat naar het inrichten 
van onderwijs zijn de uitkomsten van ons hardopdenk onderzoek gebruikt 
als basis voor het ontwerp van PROSA. We hebben geen nader 
fundamenteel onderzoek gedaan om de gevonden moeilijkheden en hun 
oorzaken nader te toetsen. 
Voor het ontwerpen van de instructieomgeving hebben we gekozen voor een 
ontwerptheorie waarin specifieke aanwijzingen worden gegeven waartoe en 
op welke wijze materiaal moet worden gepresenteerd (Merrill, 1983, 1994). 
Dit heeft geresulteerd in een instructiemodel waarin een duidelijke scheiding 
is aangebracht tussen het materiaal dat wordt aangeboden om de gewenste 
prestatie bij de student uit te lokken enerzijds en materiaal voor 
ondersteuning anderzijds. 
Op basis van een beschrijving van de karakteristieken van computer 
programma's ontwikkeld voor het trainen van een specifieke vaardigheid, 
ook wel coaching systemen genoemd, is een beargumenteerde keuze 
gemaakt voor de functionaliteit van PROSA en de wijze waarop deze in 
PROSA wordt gerealiseerd. Om het ontwerp van PROSA te verfijnen 
hebben we vervolgens gekeken naar bestaand computer ondersteund 
onderwijs op het terrein van juridisch casusoplossen. Vervolgens zijn een 
functionele en technische specificatie gemaakt en is het ontwerp 
geïmplementeerd in Authorware'. 
Tijdens de ontwerp en implementatiefase is tevens een ontwikkeltest 
uitgevoerd om informatie te krijgen over het ontwerp, het uiterlijk, de 
gebruikersvriendelijkheid en de inhoud, alsmede om fouten in het ontwerp 
en de implementatie op te sporen. 

1 Authorware 4 copyright ©1997 Macromedia, Inc. San Francisco. California, USA. 
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PROSA is bedoeld als een instructieomgeving voor het leren oplossen van 
juridische casus. Om vast te stellen of PROSA daadwerkelijk de juridische 
casusoplosprestaties van rechtenstudenten verbetert is een evaluatiestudie 
uitgevoerd. Daartoe zijn twee experimenten opgezet. Het eerste experiment 
test het effect van PROSA, het tweede experiment test het effect van PROSA 
in relatie tot het tentamen. 
De uitkomsten van het eerste experiment, waarin het effect van PROSA is 
getest laat een opmerkelijke verbetering van de prestaties zien van studenten 
die met PROSA hebben gewerkt. Studenten die niet met PROSA hebben 
gewerkt verbeteren hun prestatie helemaal niet. 
De uitkomsten van het tweede experiment, waarin het effect van PROSA 
wordt getest in relatie tot het tentamen, lieten in eerste instantie geen 
verbeteringen zien. Studenten die met PROSA hebben gewerkt halen geen 
hogere cijfers dan studenten die niet met PROSA hebben gewerkt. Een 
uitgebreide post hoc analyse is uitgevoerd om enig licht te werpen op de 
tegenstrijdige uitkomsten van het eerste en het tweede experiment. Een 
verklaring voor de tegenstrijdige resultaten ligt in het feit dat de wijze waarop 
docenten de juridische oplossing waarderen afwijkt van de wijze waarop in 
PROSA een juridische oplossing wordt beoordeeld. De resultaten van een 
herscoring van een van de casus uit het tentamen op de wijze van PROSA 
heeft tot gevolg dat het positieve effect van PROSA weer duidelijk verschijnt. 
We kunnen vaststellen dat PROSA rechtenstudenten helpt bij het verbeteren 
van hun casusoplosprestaties. We moeten ons echter wel realiseren dat het 
hier gaat om een specifieke ondersteuning. PROSA helpt studenten bij het 
construeren van een correcte en volledige juridische oplossing. De 
volledigheidsnotie is waarschijnlijk het gevolg van de ondersteuning die 
PROSA de student biedt op het terrein van het beheren van de informatie. 
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PROSA is an instructional environment 
for learning to solve legal cases. The 
coaching system PROSA presents law 
students with legal cases to solve while 
at the same time elaborations and 
feedback are available to the student. 
PROSA is designed to facilitate the 
learning of legal case solving. 
This study describes the requirements 
for designing the instructional environ
ment, the design, the implementation 
and the evaluation of PROSA. The 
requirements involve the conceptuali
zation of the legal case solving task 
and the legal domain knowledge, and 
the selection of an instructional model 
for learning to solve legal cases. 
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