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Abstract 
CAT0 is an instructions environment for practicing 
basic skills of legal research: to use cases in argu- 
ments about a problem situation and to test a theory 
about a legal domain. Using the CAT0 tools, law stu- 
dents analyze a legal problem, frame queries of 
CATO’S database of legal cases, and judge how rele- 
vant the retrieved cases are to their developing argu- 
ment or theory. CAT0 aids hming by making ex- 
plicit an abstract model of the process of argument. It 
allows students to focus on the high-level argumenta- 
tion issues, by assisting the student in various ways. 
By providing an abstract representation of the text of 
cases, it helps students to reason about the texts and 
helps guide their critical analysis of the texts. CAT0 
makes available opportunities for practice that are 
hard to set up with traditional instructional methods. 

CAT0 differs from other instructional environments 
in the following respects: Few instructional environ- 
ments focus on argumentation skills. Although there 
are other instructional environments in which students 
work with an abstract representation of the task do- 
main, abstracting from text is unusual. CATO demon- 
strates a contribution that case-based reasoning tech- 
niques can make to instructional environments. 

1. Introduction 
Books, movies, and computers all have the ability to cre- 
ate worlds in which things are a little bit different (or 
even vastly different) from the way they are in the real 
world. However, only computers create interactive 
worlds, worlds in which the audience actively participates 
and influences the turn of events. In a typical computer 
game, for instance, the audience faces the task of flying a 
spacecraft to a far away part of the Universe in order to 
put down a rebellion (no mean task). Players may become 
astonishingly skilled at such games, especially if this is 
regarded as “cool” by one’s peers (the competition). 

The potential for education has not been lost upon AI 
researchers. They have created environments in which 
students practice skills that (unlike the skill of flying a 
spacecraft) can be applied to solve problems in the real 
world. While the emphasis is on cognitive skills rather 
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than motor skills (as in the computer game mentioned 
above) and graphic simulations are not always the norm, 
these environments have in common with the computer 
games that they pose a task and provide tools to solve the 
task, and that the students work in a world that may be 
slightly simpler than the real world. 

These environments are usually modules of larger in- 
structional systems, “intelligent tutoring systems” (ITSs). 
Such systems take an active role in communicating the 
domain knowledge to the student, adapting to the individ- 
ual student’s needs as much as possible wenger, 19871. 
However, even an environment module standiig alone 
can have considerable pedagogical advantages. 

First, an environment module, perhaps more so than 
any other part of the tutoring system, can communicate to 
the student a conceptualization of the domain. If this con- 
ceptualization is sound, it may greatly help the student in 
constructing a mental model of the domain wilier, 
19881. “[lr]he interface language can rival the generation 
of active communication steps in pedagogical impor- 
tance.” wenger, 1987, p. 3173 In particular, the environ- 
ment module may make explicit properties of the domain 
that were previously hidden or implicit. purton, 19881. 
For example, the graphical display of the Geometry tutor 
explicitly shows that geometry proofs are not linear, as 
most textbooks suggest, but are tree-structured and can be 
developed either by going forward from the premises or 
backward from the goal [Anderson, et al., 19851. An en- 
vironment module may also present an abstract view of 
the task, in order to focus the student on what is impr- 
tant Furton, 19881. For example, TASK lets students 
work with a highly abstract simulation of a fault- 
diagnosis task @Xouse and Hunt, 19841. 

Second, an environment module may assist a student 
by taking over certain parts of the problem-solving task 
This enables the students to concentrate on the high-level 
structure of the task, without being overwhelmed by de- 
tails. purton, 19881 In Algebraland prawn, 19851, for 
example, the computer does the calculations involved in 
algebraic operations, so that students can concentrate on 
their applicability conditions. 

Finally, an environment module may create opportuni- 
ties for practice that would not otherwise be available. 
For instance, Sherlock enables students to practice 
trouble-shooting skills by simulating a complex elec- 
tronic test station that is simply not available for educa- 
tional use [Lajoie and Lesgold, 19921. 
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Text Factors 

In 1980, a restaurant owner named Mason developed a combination of Jack Daniel’s whiskey, 
Triple Set, sweet and sour mix, and 7-Up to ease a sore throat. He promoted the drink, dubbed 
“Lynchburg Lemonade” for his restaurant, “Tony Mason’s, Huntsville,” served it in Mason 
jars and sold t-shirts. Mason told the reciue onlv to his bartenders and instructed them not to 
reveal the recine to others. The drink was onlv mixed out of customer’s view. Despite its ex- 
treme popularity (the drink comprised about one third of the sales of alcoholic drinks), n9 
other establishment had dunlicated the drink, but exuerts claimed it could easilv be dunlicated. 

In 1982, Randle, a sales representative of the distillery, visited Mason’s restaurant and 
drank Lynchburg Lemonade. Mason disclosed uart of the reciue to Randle in exchange. Ma- 
son claimed. for a nromise that Mason and his band would be used in a sales nromotion. Ran- 
dle recalled having been under the imuression that Mason’s recine was a “secret formula.“‘-- 

Randle informed his superior of the recipe and the drink’s popularity. A year later, the Dis- 
tillery began using the recipe to promote the drink in a national sales campaign. Mason did not 
participate in the promotion or receive other compensation. 

F6 Security-Measures (p) 

F15 unique-Product (p) 
F16 Info-Reverse-Engineerable Cd> 

Fl Disclosure-In-Negotiations (d) 

F21 Knew-Info-Confidential (p) 

Legend 
@): factor favorB plaintiff 
(d): f&or favors defendant 

Figure 1: Description of the facts of the Mason problem; Applicable factors that the students identified. 

However, to our knowledge few systems have demon- 
strated these advantages in the context of teaching argu- 
mentation skills. We are developing CATO, an ITS that 
teaches law students basic skills of legal research: To use 
cases to make arguments about a problem situation and to 
test legal theories against cases. So far, we have imple- 
mented an environment module, based on case-based rea- 
soning techniques. It lets students represent a problem 
situation, retrieve past cases that are relevant to the analy- 
sis, and judge the cases’ relevance to the developing ar- 
gument or to the theory being tested. To assist students 
with text interpretation, CAT0 provides (pre-stored) ab- 
stract representations of the texts of the legal cases. 

In this paper, we show examples of students using 
CATO, guided by a human tutor, to illustrate that CAT0 
achieves the advantages of environment modules men- 
tioned above. We discuss CATO’s strengths and limiti- 
tions and compare it to other instructional environments. 

2. CAT0 as Environment for Teaching 
Legal Research and Argumentation 

The CAT0 environment provides students with tools to 
do legal research, tools that differ from those that are nor- 
mally used. We explain why after we describe the tools in 
the context of (actual) examples of students using CATO. 

Our goal is to teach first-year law students basic skills 
of making arguments with cases and using cases to test 
theories. The legal domain has a long-standing practice of 
analyzing problems by comparing and contrasting them 
to relevant past cases. Past cases can be cited as primary 
authorities in arguments. Therefore, students have to 
learn various argument strategies involving cases. Also, 
they have to learn to use full-text retrieval systems such 
as Lexis and Westlaw to find cases that support their ar- 
guments in automated case law databases. 

Likewise, formulating and testing legal rules is, an im- 
portant activity that students have to learn. “[O]ut of the 
matching of a number of related cases it is your [the stu- 
dent’s] job to formulate a rule that covers them all in har- 
mony, if that can be done, and to test your formulation 
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against possible variants on the facts. Finally, to test it, if 
there is time, against what writers on the subject have to 
say, and against other cases.” klewellyn, 1930, p. 521 

Working with CATO, the student’s task is to analyze a 
problem (a set of facts that led to a legal dispute) and then 
to outline arguments on behalf of the plaintiff and defen- 
dant that each should win the legal dispute. The argument 
outline should list the most relevant cases that each party 
can cite. The cases will be seh?cted from the CAT0 data- 
base, which currently contains 45 legal cases. CAT0 pro- 
vides tools to retrieve cases and to present information 
about the cases that helps students judge their relevance. 
So far, we have run the program with 9 first-year law stu- 
dents. 

In tra& secrets cases, the plaintiff and defendant are 
often corporate competitors. The plaintiff complains that 
the defendant has gained access to information plaintiff 
deemed confidential (often, technical knowledge devel- 
oped at considerable expense) and has used that informa- 
tion to gain an unfair competitive advantage, for instance, 
by developing and marketing a product to compete with 
plaintiffs. To win the case, the plaintiff must show that it 
actively tried to protect its secret and that the defendant 
acquired the information by improper means or in breach 
of a confidential relationship. 

In our first example, two first-year law students 
(guided by a human tutor) use CAT0 to analyze a prob- 
lem situation based on Mason v. Jack Daniel Distillery. 
Figure 1 shows a summary of the facts of Mason. After 
reading this description, the students identify facts that 
tend to strengthen each party’s position in the dispute. 
This requires some knowledge of trade secrets law and of 
the world of corporate competition, where disputes about 
tde secrets arise. CAT0 provides a vocabulary to state 
the result of this analysis, namely, a set of 21 factors for 
trade secrets law. Factors am abstractions of facts that 
tend to strengthen or weaken a party’s position on a legal 
claim. The factors that the students found were present in 
the Mason problem are shown in Figure 1. It should be 
mentioned that there is no single right set of factors for 
any case or problem; there is room for interpretation. 



The next step is to develop arguments for the plaintiff 
and defendant in Mason. Both parties need to convince 
the court that the favorable factors present in the problem 
outweigh the unfavorable ones. An important argument 
strategy, taught from day one in law school, is to draw an 
analogy to a past case that presented a similar fact pattern 
as the problem situation and had the outcome that is de- 
sired in the current problem. (We call this strategy: Citing 
a representative example.) Therefore, the students need to 
find cases in the CAT0 database that they can cite as rep- 
resentative examples. 

Like the problem situation, the cases in CATO’s data- 
base are represented as lists of factors. They have been 
analyzed by the system developers, to identify the factors 
that apply. CAT0 offers a query language that allows one 
to retrieve cases with any boolean combination of factors. 

The queries that the students tried to find cases with 
similar sets of factors as the Mason problem are shown in 
Figure 2. (The queries were typed by a human operator, 
since we did not want students to have to learn the query 
language.) With their first query, the students find out 
that there are no cases in the CAT0 database that have all 
factors that are present in the Mason problem. However, 
even cases that share some, but not all, factors can be 
useful to cite in an argument. The students therefore relax 
the query constraints to ask for cases that have one or 
more factors in common with the problem. Unfortu- 
nately, this second query returns too many cases. It would 
be too much work to inspect them all. With the third 
query, the students focus on what they perceive are the 
most important factors in the problem and finally find the 
right level of specificity: The query returns a manageable 
number of cases. (It should be mentioned, however, that 
this last query does not cover all ways in which a case 
may be relevant. A more systematic approach is needed, 
and indeed the students were more systematic later on.) 

To decide which of the retrieved cases (if any) to cite 
in an argument, the students need to compare them to the 
problem situation. CAT0 provides various tools that pre- 
sent useful information, but leaves the final judgement as 
to which cases are worth citing up to the students. CAT0 
has a tool for listing the applicable factors of a retrieved 
case. It can also display a comparison of the factors of a 
retrieved case and the problem. In Figure 2, for example, 
CAT0 shows a comparison of the Boeing case and the 
Mason problem. CAT0 marks the factors that the two 
cases have in common and also marks the distinctions 
(those unshared factors that push toward an opposite re- 
sult in the two cases). In general, the more shared factors 
a case has, and the fewer distinctions, the better the argu- 
ment citing it as a representative example. Finally, for 
any case in its database CATO can display a “squib,” a 
summary of the case, which includes a brief description 
of the facts (like the description shown in Figure 1). 

After reviewing the comparison of the Boeing and Ma- 
son factors and reading the Boeing squib, the students de- 
cide that Boeing is not ideal. They go on to check the 
other retrieved cases and find better cases, but this is not 
shown in Figure 2. 

l> (list-cases f6 f15 f21 fl f16) 

List all cases 
with factors 

F6 Security-Measures @) 
F15 Unique-Product (p) 
F21 Knew-Info-Confidential (p) 
Fl Disclosure-In-Negotiations (d) 
F16 Info-Reverse-Engineerable (d). 

2> (iist-cases (:or f6 f15 f21 fl fl6)) 

List all cases 
with one or more of factors 

F6 Security-Measures (p) 
F15 Unique-Product (p) 
F21 Knew-Info-Confidential (p) 
Fl DisclosureIn-Negotiations (d) 
F16 Info-ReverseEngineerable (d), 

22 casea won by plaintiff, 10 cases won by defendant. 

3s (list-cases fl f6) 

List all cases 
with factors 

Fl Disclosure-In-Negotiations (d) 
F6 Security-Measures (p). 

Cases won by plaintiff: 
Boeing @) 
Bv @I 
Digital Development @) 

3 cases won by plaintiff. 

4> Comparison of factors 

Mason 
= Fl Disclosure-In-Negotiations (d) 
- F6 Security-Measures (p) 

F15 Unique-Product (p) 
* F16 Info-Reverse-Engineerable (d) 
- F21 Knew-Info-Confidential (p) 

Boeing (p) 
- Fl Disclosure-In-Negotiations (d) 
* F4 Agreed-Not-To-Disclose @) 
- F6 Security-Measures (p) 

FlO Secrets-Disclosed-Outsiders (d) 
* F12 Outsider-Disclosures-Restricted (p) 
* F14 Restricted-Materials-Used (p) 
- F21 Knew-Info-Confidential (p) 

- shared factor 
* distinction 

Figure 2: Transcript of students using 
the CAT0 tools to find relevant cases 

In this example, students, using the CAT0 tools, were 
able to find useful cases with only a moderate amount of 
trial and error. We should mention that there is no single 
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QueryTOd 
b&m situat&n: - FtI ResOickd-Materials-Used @) I emacs: Emaa 0 aanh&dcdtt.edu * _ 

lason 
-RI Knew-loh~-&ofickntial(p) Mason 

factors Qvoring pkintM 
F6 Sewri~-Meawes (p) 

For plaintiff 
Fl.5 Lhiqoe-hdoct@) ’ 
Rl Knew-ln&Confi&.- -’ wpI Devebpnent 

tbm V. htanstkmai Mnmmy Byatmns, 1EWi U3PQ 136. 1 .IA[, u-es u meact Of contract; Co”“tarclsln: lJn*s,r cmvst‘tlon, trade (customers were not 
DeCrettl nisapproprlatloo. ?e the mixing of drink, told 

fhors fevodng de&odant: ily to bartenders, told them 
Ft C+&sore-In-&~. PrDcedvral w Plslntlf~ m&l) rscorert) of purchass wlce oC disc unl(s .t to others) 
F,6 lnfo-&ve~-fig,~ tmld to delondbnt: oetandant seeka damages ‘or unra1r cmQstirlo” and use Of 

tram secret. and InJunsLlon awdnst contlnuad use. 
+nfo was confidential 

ique, noone had duplicated it 

cases WI by p/aiotM 

- Fl &ckxwte-In-&mYattoos (d) 
- F6 Sewrlty-Measures @) 
- Fts tilque-Rodoa (p) 
l Fib loti-Reverse-figioeerabk (d) 
- RI Knew-Inlo-Conr%%+oW@) 

LYgital Devebpment @) 
- Fl L#c.bsm-In-hkgotiations (d) 
- F6 Secodty-Measures @) 
l F 8 thnpetitive-M a nta g e @ ) 

- FlS Lhique-Rodwi @) 
- Ft8 ldendcal-F+vdocts [pl 
- RI Knew-lot%-Confidential@) 

Bryce -better than Boeing; good ca6e 

Digital Development -defendant 
acknowledged that info was confidential 
but did not sign nondiecl. agreement 

disclosure during negotiations, but both 
arties knew info was confidential 

Figure 3: The CAT0 interface. The factors that the student identified for the problem situation (Mason) are 
displayed in the top left window. There are windows for entering queries (bottom right), displaying the 
result of the last query (bottom left), and displaying a case’s factors or a comparison with the factors of 
the problem (middle window). Queries are expressed in a Lisp-like syntax. CAT0 displays squibs (short 
summaries of cases) in separate pop-up windows. Students can also request to see a history of their que- 
ries (middle window) and can make notes about the cases they have seen so far in the top right window. 

right solution to this task, as is very characteristic of the 
legal domain. It is important, however, that students con- 
sider all pertinent information in evaluating the relevance 
of cases and do not miss important lines of cases. 

The CAT0 interface is shown in Figure 3. CAT0 has a 
knowledge base which contains explicit definitions for 
many of the concepts in its model of argument [Ashley 
and Aleven, 1992, 19931. This knowledge base is imple- 
mented in the knowledge representation system Loom 
BacGregor, 19911. CAT0 queries are executed by trans- 
lating them into Loom’s query language. The CAT0 in- 
terface is implemented in CLIM and currently also uses 
an Emacs window. 

3. 

In this section, we show two more actual examples of law 
students using CATO, to illustrate that CAT0 enables the 
students to formulate, implement and test hypotheses and, 
in this way, obtain practice in legal argumentation and re- 
search that would be difficult to achieve otherwise. 

488 Instructional Environments 

In the example of Figure 4, a law student uses CAT0 to 
test a hypothesis that two weaknesses in his side’s posi- 
tion are not fatal, and to formulate a perceptive argument 
to establish that assertion. The student had analyzed the 
Mason problem situation and identified two factors that 
weakened the plaintiff: the plaintiff had disclosed its al- 
leged confidential product information (the beverage rec- 
ipe) in negotiations with the defendant (factor Fl, 
Disclosure-In-Negotiations) and the plaintiff’s recipe 
could be readily reverse engineered (factor F16, Info- 
Reverse-Engineerable), both of which factors helped the 
defendant. 

The student, arguing for the plaintiff, needed to coun- 
teract the weaknesses represented by factors F 16 and F 1, 
in other words, to “cover the defendant’s bases”. Figure 4 
shows three successive queries that the student actually 
submitted to CAT0 and CATO’s responses. The first two 
queries show that the student had formulated and was 
testing the hypothesis that there can be a trade secret mis- 
appropriation despite the fact that plaintiff disclosed the 
information to the defendant in negotiations or that ex- 
perts could discover the recipe by analysis. The student 



> (list-cases f16) 

List all cases with factor 
F16 h&Reverse-Engineerable (d). 

> (list-cases fl) 
c 

List all cases with factor 
Fl Disclosure-In-Negotiations (d). 

> (list-cases fl :not-any f4) 

List all cases with factor 
Fl Disclosure-In-Negotiatious (d) 

but without factor 
F4 Agreed-Not-To-Disclose (p). 

Cases won by plaintiE * 

I Digital Development 
Space Aero @) 

’ Cases won by defendant omitted. 

I Cases won by plaintiff: * 
Boeing w 
Bryce @) 
Digital Development @) 
Space Aero @) 

Figure 4: Student’s queries for cases that counteract 
unfavorable factors (“cover the opponent’s bases”) 
and avoid a possible distinction. 

sought and found pro-plaintiff cases to counteract factors 
F16 and Fl. In these cases, plaintiffs won despite the 
presence of one or other of those pro-defendant factors. 

Then the student did something very interesting in the 
third query. He screened the cases returned by the second 
query to select the most convincing evidence for his hy- 
pothesis. He sought all the cases with Ehctor Fl 
Disclosure-In-Negotiations, but without factor F4 
Agreed-Not-To-Disclose. That is, he sought cases where 
the plaintiff disclosed the secrets in negotiations, but 
where, as in the Mason problem, the plaintiff had failed 
to take the precaution of securing the defendant’s agree- 
ment not to disclose the secrets. He found two cases, 
Digital Development and Space Aero where the plaintiff 
won despite this lack of care. These are especially good 
cases to cite because they show that mere knowledge of 
the confidentiality is enough to bind the defendant even 
when the defendant did not promise not to use or disclose 
the information. In other words, with his third query the 
student filtered out cases that could be distinguished in a 
way that would be damaging to his position since the dis- 
tinction would call attention to a troublesome lack of cau- 
tion on his client’s part. The student’s queries are good 
evidence to a teacher that the student not only under- 
stands how to make an argument but has a deeper under- 
standing of the problem and the legal domain. 

In the example of Fiwe 5, a first-year law student for- 
mulates a more general hypothesis about the legal do- 
main, retrieves cases to test his theory, and revises the 
theory when it turns out that it is inconsistent with some 
of the cases that were retrieved. 

At the top of Figure 5, having used CAT0 to make a 
number of arguments involving a variety of cases, and 
without prompting from the human tutor, the student an- 
nounced what amounted to a theory about the domain: he 
predicted that where secrets had been disclosed to outsid- 

ers, plaintiffs would lose no matter what security meas- 
ures they had taken because “once the information is not 
secret, what’s the point of security measures?” From a 
pedagogical viewpoint, it is important to inculcate this 
kind of behavior in law students, that is, formulating a 
hypothesis about the importance of features in a problem, 
based upon a rationale concerning the point or purpose of 
a law. As in other fields, it is even more important that 
students learn how to test and revise such hypotheses 
balcatos, 1976; Rissland, 1983; Collins and Stevens, 
19821. Seizing the pedagogical opportunity, the tutor 
challenged the student to test the hypothesis. In response, 
the student formulated a query to retrieve all cases that 
were covered by his hypothesis, to see whether the out- 
come of these cases was, indeed, as he predicted. 

To his evident surprise, the student found that some of 
the retrieved cases were inconsistent with his theory: 
plaintiffs who had taken security measures won despite 
disclosures to outsiders. This was puzzling. The student 
allowed that he would “read the cases and see what’s go- 
ing on”. To that end, at the tutor’s suggestion, the student 
inspected one of the retrieved cases and realized that his 
theory could be saved. Recognizing that his rule was 
overly general, he revised it accordingly: where the se- 
crets had been disclosed to outsiders, and those disclo- 
sures were not limited by restrictions, then plaintiffs 
would lose despite having taken security measures. The 
student could have tested that query, as well. However, 
there was little time left, so the tutor decided to move on 
to other things. 

This was a valuable lesson. In response to a student’s 
spontaneous comment, using CATO’s tools, the tutor 
could empower a student to work through, in a concrete 
way, a complex, abstract process of formulating, testing, 
and revising a legal hypothesis. Recognizing the need to 
engage in this process and learning how to do it are at the 
core of legal education and legal scholarship; much of 
what legal scholars do is to formulate, test and revise 
such theories in the light of existing precedents and an- 
ticipated hypothetical problems. But it is hard to identify 
and communicate such an abstract, complex process to 
students, especially where a reasoner needs to invent the 
terminology for formulating the theory, find, read and in- 
terpret the relevant cases and hypotheticals, or revise the 
theory in light of the cases and the purposes of the law. 

This is where CAT0 helps; CAT0 suppresses some of 
the distracting complexity so that students can identify 
and complete a few cycles of the process, but CAT0 does 
not simplify the process so much as to make the process 
seem uninteresting and pointless to the student. Firstly, 
CAT0 provided a convenient language in which the stu- 
dent could express his theory and his query to find cases 
to test the theory. 

Secondly, CAT0 presented just the right information 
about the retrieved cases to make clear their import to the 
theory being tested. Retrieved cases are relevant to test- 
ing the hypothesis because they are guaranteed to have 
the specified combination of factors. Since CAT0 shows 
the retrieved cases’ outcomes, it was readily apparent 
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Student . . . when those two contradict, the secrets being disclosed would 
cancel out the . . . they would make it irrelevant that there were secu- 
rity measures, because the only point for security measures is to 
keep the information secret and once the information is not secret, 
what’s the point of security measures? 

Tutor How would you test that? 

SMeut As far as, if that’s true, you would do a search for f6 and fl0 or 
i20. . . . . According to my theory, all those cases should go for the 
defendant. 

a+ (list-cases f6 (:or f10 f20)) Cases won by plaintiff: 
List all cases B=hg W 

with factor Data General @) 
F6 Security-Measures (p) Drill Parts @) 

and with one or more of factors Fi~cz @I 
FlO Secrets-Disclosed-Outsiders (d) 
F20 Info-KnownTcKompetitors (d). 

Case won by defendant: 
Eaton (d) 

Tutor Now Eaton went for the defendant . . . How about those others? 

Student That boggles my mind! 

Tutor How would you resolve this? 

Student I would read the cases and see what’s going on 

Tutor Let’s just take a look at Data General, that’s a good one. 

Data General (p) 
F6 Security-Measures (p) 
FlO Secrets-Disclosed-Outsiders (d) 
F12 Outsider-Disclosures-Restricted (p) 
F14 Restricted-Materials-Used (p) 
F18 Identical-Products (p) 

Student Outsider-Disclosures-Restricted . . . Restricted-Materials-Used . . . 

Tutor Can you save your theory? 

Student Well, actually, somewhat in that secrets disclosed to outsiders 
means that it might be a limited disclosure uh within your factor. 

Tutor That is captured by the addition of another factcr in this Da&a Gen- 
eral situation: outsider disclosures are restricted and also that the 
defendant used these restricted materials. 

Student So that would be more like . . . limited disclosure would be 
guished from general disclosure, or, competitors knowing . . . 

Tutor So did Data General discredit your theory? 

Student Not in a wide theoretical 
not in a theoretical sense 

. . . only on the basis of these factors but 

Figure 5: Using CAT0 to test a theory about the domain. 

which of the cases were consistent and which were incon- 
sistent with the theory. 

Thirdly, CAT0 supports inspecting the cases to see if 
counterexamples really invalidate the theory or whether 
the theory can be revised. By displaying the factors of 
even one of the retrieved cases, CATO provided enough 
information for the student to modify the theory, a proc- 

ess that could have been repeated at least one more time. 
The student can also inspect the case squib to confirm 
whether the sets of factors assigned to the case in CATO’s 
case base really are accurate or whether, on a closer read- 
ing, they might be reinterpreted. 

It is hard to set up this kind of learning opportunity 
without CATO. Students frequently espouse theories in 
law school classes, but getting students to test and modify 
them is hard to arrange. The class typically reads only 
two or three cases, selected by the case book writer to il- 
lustrate the writer’s theory, but not necessarily those in- 
vented by students. In class, it is hard and time consum- 
ing to get a consensus even about the facts of those cases 
all have read. With CAT0 one can test the hypothesis 
over a relatively large database of cases, point physically 
to an abstract summary of the case for purposes of discus- 
sion, modify queries to reflect revised theories, and cycle 
through the process repeatedly. Conceivably, with an 
overhead projecting screen, this could even be done in 
front of an entire class. Trying to conduct such a class- 
room exercise with full-text legal retrieval tools would 
founder with the complexity of interpreting what the re- 
trieved cases say. Without reading a large amount of text, 
one cannot even determine who won a case retrieved 
from a full-text retrieval system. 

imitations of the CAT 

CAT0 realizes various advantages of instructional envi- 
ronments. First, CAT0 aids learning by communicating a 
conceptualization of the domain, a view of the process of 
legal argumentation and research that is useful for a first- 
year law student to learn. (See [Ashley, 19911 and 
[Aleven and Ashley, 19931.) As illustrated by the exam- 
ples of students using CATO, cases are used, in various 
argument moves, to justify assertions about a problem, or 
to test a proposed theory about a legal domain. The issues 
that a problem presents, or were resolved in a past case, 
are represented as a list of factors. Queries for relevant 
cases are also expressed in terms of factors. 

CATO’s model is not normally applied in legal re- 
search and is not currently taught in law schools. Al- 
though factors seem to be a fairly intuitive concept (e.g., 
some statutes list factors, one of our students commented: 
“I think factors came out because . . . that was just inevita- 
ble.“), it is not common in the legal field to explicitly rep- 
resent, retrieve, and compare cases in terms of factors. 
Therefore, like the Geometry tutor, CAT0 makes explicit 
properties of its domain that are normally hidden or im- 
plicit. 

CATO, like AlgebraLand [Brown, 19851, does some of 
the work for the students, so that they can focus on high- 
level aspects of the task domain. As the examples illus- 
trate, the CAT0 tools keep track of rather a lot of useful 
information and present it on request. Also, the query lan- 
guage and tool for comparing cases make it relatively 
easy for students to find the cases in CATO’s database 
that they need to support their argument or test their the- 
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ory. CAT0 also assists students by providing abstract rep- 
resentations of the text of the cases (i.e., lists of factors). 
This saves them the work of reading the cases and devel- 
oping an interpretation. Squibs also greatly reduce the 
amount of text that students need to read. As a result, stu- 
dents can concentrate on the high-level aspects of the 
process (comparing cases, expressing an argument need 
in CATO’s query language, deciding which cases to cite 
in an argument) without being distracted by details. Also, 
the CAT0 tools make it easier for a tutor to guide students 
through a few cycles of the process of developing an ar- 
gument or testing a theory; this would be difficult to real- 
ize with traditional instructional methods. 

One may object that CAT0 leaves out a fundamentally 
important component of legal research: reading and inter- 
preting the opinions of cases. We admit that CAT0 gets 
much leverage out of reducing the amount of text that 
needs to be read. However, we believe that exercise with 
CAT0 will actually help students learn to read cases. 
Having worked with CATO, they may read cases with a 
better understanding of what it is they are looking for. 
(Indeed, CAT0 queries are good models of the questions 
to have in mind when reading cases.) Also, during our 
CAT0 sessions, we pointed out to students that reading 
the cases is still important and we encouraged them to 
read the squibs of cases they deemed interesting based on 
the comparison of their factors. Our experience is that 
students did regularly read the squibs. 

While exercises with CAT0 involve important le 
search skills, they do not, of course, cover all of legal re- 
search. There are additional criteria for selecting cases to 
cite in arguments, for example, the date when a case was 
decided, the court’s pedigree and jurisdiction, whether 
the case was overturned by subsequent decisions, and the 
case’s procedural setting. Moreover, in addition to cases, 
legal arguments may cite statutory rules and may refer to 
public policy or legislative intent. 

Another limitation is that CAT0 does not reason about, 
or represent, the reason why certain facts have theoretical 
legal significance and others do not. We recognize, it is 
very important not to discourage such reasoning on the 
part of students. We would like students to reason in 
terms of the theory of the legal domain. and to make pre- 
dictions based on their theories. As the second and third 
examples illustrate, CAT0 provides support for fmulat- 
ing and testing theories. 

Currently, CAT0 provides useful tools to engage law 
students in exercises in legal research, but the guidance of 
a human tutor is still needed. To develop an ITS that stu- 
dents can use without the intervention of a human tutor, 
CATO’s pedagogical capabilities need to be extended. 

While the examples illustrate that law students have 
used CAT0 in interesting exercises in legal research, they 
do not show that CAT0 improves students’ learning. To 
test this, we are conducting a controlled experiment with 
17 first-year law students to evaluate how effective prac- 
tice with CAT0 (under the guidance of a human tutor) is 
compared to classroom instruction that teaches the same 
material but does not use CATO. 

While the advantages that are described above have 
been demonstrated in other instructional environments, 
CAT0 differs from previous systems in various ways. Ar- 
gumentation is an unusual domain for instructional envi- 
ronments, perhaps because it is so closely tied to text in- 
terpretation, which is notoriously hard to implement on a 
computer. In one project, students are provided with tools 
to represent (in a graphical notation) their arguments 
about well-known scientific problems [Cavalli-Sforza, et 
al., 19931. Also, EUCLID is an environment that offers 

and other) tools for constructing, comprehend- 
assessing arguments but is not primarily in- 

tended for educational use [Smolensb, et al., 19871. 
One of the reasons that CAT0 is able to make some 

headway is that it presents an abstract representation of 
the texts of legal cases. While other instructional environ- 
ments also suppress some of the complexity by providing 
an abstract view of the domain, for example, TASK 
mouse and Hunt, 19841, CAT0 is one of the few where 
students work with abstract representations of text. This 
is facilitated by the fact that we are dealing with a highly 
unifmm set of texts. 

Case-based teaching systems developed at Northwest- 
ern, like CATO, support indexing and retrieval of cases 
for pedagogical purposes [Schank, 1990; Ferguson, et al., 
19921. These systems are based on the hypothesis that 
“god teaching is good story telling.” The instructional 
goal is “to teach the cases.‘* eases are retrieved when stu- 
dents need or can benefit from the information that they 
contain. The instructional goal in CAT0 is not to teach 
the cases; it is to teach a process of reasoning with cases. 
Working with CATO, students justify assertions about a 
problem by comparing and contrasting it to past cases. 
This does not happen in the systems developed at North- 
western. In CATO, case retrieval is done mainly give 
students practice in accurately expressing what d of 
cases they need to make a good argument. 

Techniques similar to those used in CATQ have been 
used in the domain of software engineering, to support 
the reuse of software components. For example, Prieto- 
Diaz developed a system, comprising (among other 
things) an indexed library of computer programs and a 
query language, that software engineers can use to find a 
program that fits the constraints of the current problem 
closely enough so that it can be easily adapted meto- 
Dfaz, 19871. While the case comparisons supported by 
Prieto-D&z’s system are certainly helpful to find useful 
past cases, they do not seem to be of much help in the en- 
suing step of adapting a past case (i.e., computer pro- 

) to fit the constraints of the current problem. This 
would tend to make practice with case retrieval and com- 
parison of limited utility for those wanting to learn the 
skills involved in software reuse. By contrast, CAT0 sup- 
ports drawing inferences about the problem by comparing 
it to past cases. Case comparisons are the building blocks 
of legal arguments [Ashley and Aleven, 19921. It is for 
this reason that case comparison and retrieval is a very 
central activity in the CAT0 tutorial. 
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5. Conclusion 
We have shown three examples that illustrate that law 
students have used the CAT0 environment to do useful 
and interesting exercises in legal research, under the 
guidance of a human tutor. Generally speaking, the stu- 
dents were positive about their experiences with CATO, 
as is evident from the following quotes: “CAT0 makes it 
simple” and “It kind of does what you do when you are 
researching a case.” 

CAT0 is based on the hypothesis that if one provides 
students with an environment where they have a mean- 
ingful task (retrieving cases to make arguments) and a re- 
trieval language that reflects important aspects of the 
model of argument, that one can teach them a process of 
argumentation, including basic argumentation and re- 
search skills, such as formulating, testing, and revision of 
hypotheses and critical analysis of texts. This appears to 
be a new technique. 

CAT0 realizes three advantages that have been demon- 
strated in previous instructional environments. CAT0 
communicates a conceptualization of the domain, 
namely, an abstract view of a process of legal argument 
and research that is useful for first-year law students to 
learn. The process is based on an AI model of reasoning 
with cases and is not currently applied in legal education 
or practice. By providing abstract representations of the 
text of legal cases and by providing tools that allow easy 
access to relevant cases, CAT0 removes distracting com- 
plexity and allows the students to focus on the high-level 
issues involved in argumentation and theory-testing. For 
the same reasons, CAT0 enables opportunities for prac- 
tice that would be difficult to arrange otherwise. 

CAT0 is one of the very few instructional environ- 
ments for argumentation skills. Few instructional envi- 
ronments present students with an abstracted representa- 
tion of text, as a way of focusing them on what is impor- 
tant about the text and getting them to reason with texts. 
Finally, although other instructional environments are 
based on case-based reasoning techniques, none of these 
engages students in a process of retrieving, comparing, 
and contrasting cases. 
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