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gal education seeks to teach. But they are difficult to learn
and time-consuming to teach. If computer-based instruction can help students get some extra practice in basic
skills and free up instructor’s time for more advanced topics, much would be gained.
CAT0 employs a computational model of case-based
argumentation that addresses eight basic argument moves
and more elaborate multi-case arguments. The model includes a “Factor Hierarchy,” which represents more nbstract., but still domain-specific, legal knowledge about
the meaning of the factors used to represent cases. CAT0
uses the Factor Hierarchy for a number of purposes,
among them to organize multi-case arguments by issues
and to make arguments about the significance of distinctions. To generate the latter, CAT0 strategically selects
alternative interpretations of cases to elaborate a “deeper”
(or more. abstract) contrast or parallel between cases.
CAT0 communicates its argumentation model to students through dynamically-generated examples and reification. Upon students’ request, CAT0 presents examples
of basic argument moves and issue-based arguments, using cases selected by students. CAT0 also uses the model
to reify (i.e., make visible on the computer screen) argument structure that is not visible in more traditional instruction. Finally, the CAT0 environment provides a case
database and tools for analyzing, retrieving and comparing cases, which make students’ tasks more manageable
than if a full-text retrieval system were used. This results
in an increased focus on the skills targeted in the instruction, making arguments with cases.
We evaluated CAT0 in the context of a secondsemester legal writing course at the University of Pittsburgh School of Law, in a study involving 30 first-year
law students. The purpose of the experiment was to find
out how the CAT0 instruction compares with the best
current way of teaching the same skills.

Abstract
CAT0 is an intelligent learning environment designed to help
&@ting law students learn basic skills of making arguments

with cases, through practice in theory-testingand argumentation
tasks. CAT0 models ways in which experts compare and contrast cases, assess the significance of similarities and differences
between cases in light of general domainknowledge,and use the

same generalknowledgeto organize multi-caseargumentsby is-

,/

sues. CAT0 communicates its model to students by presenting
dynamically-generated argumentation examples and reifying
(i.e., making visible) argumentstructure.Also, the CAT0 Tools
reduce some of the distracting complexity of the students’ task.
We evaluated CAT0 in the context of a second-semester Iegal writing course taught at the University of Pittsburgh School
of Law. We found that 7.5 hours of CAT0 instruction led to a
statistically significant improvement in students’ basic argumentation skills, comparable to that achieved, in the same amount of
time, by an experienced legal writing instructor teaching small
groups of students in a more traditional way. On a more advanced memo-writing assignment, meant to explore the “frontier” of the CAT0 instruction, students taught by the legal writing instructor did better, indicating that more is needed if CAT0
is to help students to improve their memo-writing skills.

1. Introduction
CAT0 is an intelligent learning environment, designed to
help beginning law students learn basic’skills of making
arguments with cases. Students learn to use cases to support conclusions about how a problem should be decided,
to select the cases that support the strongest possible argument, and to organize their arguments coherently, by the
issues that the claim raises. Also, they learn to assess and
explain the significance of similarities and differences between cases in light of more general domain knowledge.
Since in the legal domain, arguers have a certain latitude
in interpreting cases, students also learn to select the interpretations strategically, in a way that advances their argument. These skills of reasoning with cases are among the
more important of the lawyering skills that American le_
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Session 1. Introduction to CAT0 and factors to represent cases.

CATO Database - Contains textual summaries (squibs) and faCtar sets for 147 trade secrets cases. The query language lets students retrieve cases with any boolean combination of factors.

Sesslous 2-3. Introduction to WordPerfect, introductory practice
with CAT0 tools, and theory-testing exercises.

Factor Browser - Provides information about CATO’s set of 26
factors for trade secrets law.

Sesslor~~4-9. Argumentation problem based on Mason v. Jack
Daniel Distillery.

Case Analyzer - Lets students compile a list of applicable factors for a case and generates feedback, comparing student’s list
of factors to that stored in the CAT0 Database for same case.

1. AnalyzeMasonfacts, identifyingfactual strengthsand
weaknesses related to trade secrets misappropriation claim.
Map to applicable factors using the Case Analyzer tool.

Argument Maker - Presents argumentation examples in the
context of the student’s on-going work. Also, conducts minidialog to give students practice in identifying distinctions.

2. Practice basic argument moves, comparing and contrasting
Mason to cases in CAT0 Database. Compare arguments to
CATO’s arguments with the same cases, generated by Argument Maker. Study CATO’s “recipes” illustrated in argument examples.

Issue-Based Argument Window - Presents examples of arguments, organized by issues, with multiple cases selected by students.

3. Search CAT0 Database for relevant cases that plaintiff can
cite in his argument. Evaluate relevance of retrieved cases
using comparison of factors, demonstrations of basic argument moves generated by CAT0 (Argument Maker), and
the textual summary (Squib Reader).

Squib Reader - Displays squibs of retrieved cases.
Figure 1: The CAT0 Tools

4. Identify issues in Mason,using issue-based argument generated by CAT0 as guide (Issue-Based Argument Window). Select the most relevant cases, organize plaintiffs argument by issues, write a short argument, and compare
with CATO’s issue-based argument.

CAT0 uses abstract knowledge in a novel way to assess and explain similarities and differences between
cases. It has been recognized that models of case-based
legal argument must incorporate abstract knowledge related to the features used to represent and compare cases.

5. Outline defendant’s response and compare to CATO’s argument.

But other attempts have not focused on reasoning symbolically about the significance of similarities and differences. In CABARET, factors are linked to statutory predi-

Figure 2: Overview of the CAT0 instruction

cates, but unlike CATO, CABARET does not use this
knowledge strategically to elaborate a parallel or contrast
between cases lBissland and Skalak, 19911. In GREBE,
links from criterial case facts to statutory predicates are
used for structure-mapping but not explaining the meaning of similarities and differences [Branting, 19911. In
BANKXX, factors are linked to the legal theories to
which they are relevant, yet these links are used mostly to
guide search for cases and theories relevant to a problem
(R&land, et al., 19961. CATO’s use of the Factor Hierarchy is a first step toward incorporating teleological elements into case-based reasoning systems perman and
Hafner, 19931. Although CATO’s Intermediate Legal
Concerns and Legal Issues do not directly represent the
legal purposes underlying the domain, they are closely re-

for the Muson

argumentationproblem

2. Overview of the CAT0 Model and
Instructional Environment
CATO’s model of case-based legal argument addresses
arguments in which a plaintiff and a defendant use cases
to justify conclusions about how a problem should be decided. The model addresses eight basic argument moves,
some of which were first used in HWO [Ashley, 19901:
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.

lated. They appear to be a suitable point to which au ex-

plicit representation of the purposes could be linked.
CAT0 seems to be unique among intelligent instructional systems for the legal domain in its focus on teaching case-based argumentation. In most legal tutoring systems (as in CATO), students practice legal anaiysis tasks,
usually to infer the legal consequences of a given fact
situation. But in almost all of these systems, the goal is to
teach substantive law rather than argumentation skills.
Unlike CATO, most systems rely on a rule-based representation of the legal knowledge [Sherman, 1989; Routen,
1992; Span, 19931 and do not ask students to make arguments on both sides of an issue. One system teaches a
domain-independent process of solving legal cases, but
the reasoning is primarily rule-based, not case-based
wuntjewerff, 19941. Teaching methods in these systems
differ, too, many of them relying on student modeling.

These argument moves are building blocks of more elaborate, multi-case arguments organized by issues. The factual strengths and weaknesses of cases are represented using factors, abstractions of facts that tend to make a case
stronger for a side [Ashley, 19901. As mentioned, the Factor Hierarchy represents normative knowledge about the
meaning of factors and is used to organize arguments by
issues and to select interpretations of distinctions to emphasize or downplay [Aleven and Ashley, 19961.
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Case facts

Factors

Mason v. Jack Daniel Dbtillety

In 1980,a restaurantowner named Masondevelopeda combination
of Jack Daniel’swhiskey,Triple Set, sweet and sour mix, and 7-Up
to ease a sore throat. He promotedthe drink, dubbed“‘Lynchburg
Lemonade”for his restaurant,‘Tony Mason’s,Huntsville,”served it
in Masonjars and sold t-shirts.Masontold the recipe onlv to his bartendersand instructedthem not to reveal the recite to others.The
drink was onlv mixed out of customer’sview. Despiteits extreme
popularity(the drink comprisedabout one third of the sales of alcoholic drinks),no other establishmenthad duplicatedthe drink,but experts claimedit could easily be duulicated.
In 1982,Randle,a sales representativeof the distillery,visited Mason’s restaurantand drank LynchburgLemonade.Masondisclosed
part of the recipe to Randlein exchange,Masonclaimed,for a uromise that Mason and his band would be used in a sales nromotion. Randle recalledhavinpbeen under the imuressionthat Mason’srecipe
was a “‘secretformula.”
Randleinformedhis superiorof the recipe and the drink’spopularity. A year later, the Distillerybegan using the recipe to promote the
drink in a nationalsales campaign.Masondid not participatein the
promotionor receive other compensation.

Is plaintiffs informationa
trade secret?
~6 Security-Measures(p)

1 f

F15 Unique-Product(p)
F16 Info-ReverseEngineerable(d)

FlOl Info-Trade-Secret

plaintiffs information
throughimpropermeans?

Fl Disclosure-InI??1Knew-Info-

tionshipexist between
plaintiff and defendant?

Mgure 3. Applicablefactors for Mason.Issues that CAT0 identities on the basis of the factors.

I

During the evaluation study, reported in Section 6, students used CAT0 to work through argumentation problems in .a traditional casebook chapter on trade secrets
law. A set of 4 workbooks provided instructions, nimed at
making sure that students successfully complete the tasks
and study CATO’s basic argument moves and issue-based
arguments in the process. The instructions are at times
rather detailed but also leave room for self-guided activity. Bach student used CAT0 for 9 sessions of 50 minutes
and performed the tasks outlined in Figure 2. During the
first session, a human instructor (Kevin Ashley) introduced CAT0 and guided students in an introductory task
to learn factors. From then on, students, collaborating in
pairs, worked with CAT0 without the guidance of an instructor. In the second and third sessions, they did additional exercises to become familiar with the CAT0 tools
and did two theory-testing exercises. During the last five
or six sessions, students worked on an argumentation
problem based on Mason v. Jack Daniel Distillery. We
note that nothing in CAT0 is specific to Mason. Any interesting trade secrets case could have been used.

The CAT0 environment is designed to help students to
learn the skills addressed by the model. Students practice
two general kinds of tasks: Theory-testing and argumentation. In the former, students test a general theory about the
domain against the cases in CATO’s Database. In the latter, they produce a written argument outline, supported by
cases selected from the Database. The environment comprises an integrated set of tools, shown in Figure 1, which
students can use to find and evaluate cases to cite in arguments and to evaluate theories. The tools also present argumentation examples.
The CAT0 Database contains, for 147 trade secrets
cases, a textual summary of the case opinion (“squib”)
and a set of applicable factors. Thus, students work in parallel with textual descriptions and factor representations
of cases. CATO’s query language lets students retrieve
cases with any boolean combination of factors. In theorytesting tasks, students use CAT0 queries to test generalizations about the relative importance of factors. In argumentation tasks, students query the database to get practice in expressing constraints that cases must satisfy to be
useful in an argument.
The Argument Maker and Issue-Based Argument Window present, upon students’ request, dynamicallygenerated argumentation examples with cases from the
CAT0 Database. The examples involve the students’ current problem and cases that they have retrieved from the
Database and consider citing in an argument. Students
study the examples and compare their own arguments
against CATO’s. Also, the examples of basic argument
moves help in evaluating whether and how to use retrieved cases in arguments.

3. Use of the Factor Hierarchy to Generate
Examples of Issue-Based Arguments
Mason, shown in Figure 3, is a dispute between a bar

owner and the Jack Daniel Distillery. Mason complained
that the Distillery had misappropriated his secret recipe
for a mixed drink, reneging on a promise that Mason’s
band would be used in the Distillery’s national sales promotion. Trade secrets law protects owners of commercially valuable information against competition by parties
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Figure 4: Excerptsfrom CATO’sFactor Hierarchy

mative knowledge of the domain. Each abstract factor
stands for two opposing conclusions, one favoring plaintiff, one favoring defendant. For example, abstract factor
F102 represents a conclusion that “Plaintiff took efforts to
maintain the secrecy of its information” but also a conclusion that “Plaintiff showed a lack of interest in maintaining the secrecy of its information.” The links represent a
generic support relation. They are labeled with a “+” or “” indicating whether they link conclusions that favor the
same or opposing sides. The links can be weak (thin arrow) or strong (thick arrow), indicating the level of sup
port that they provide. CAT0 uses the link strength to
evaluate whether a conclusion associated with an abstract
factor is “suppoti’ (i.e., worth arguing for) in a given
case or whether potential support is “blocked” by opposing factors [Aleven and Ashley, 19961. This enables it to
identify conflicts whose resolution is not controversial
and conflicts that should be played out in case-based arguments. The Factor Hierarchy contains 50 links, 26 baselevel factors, and 16 abstract factors, 5 of which are legal
issues.
CAT0 identifies issues in a problem simply by following links in the Factor Hierarchy upward from the baselevel factors of the problem to the issues at the top. Using
this method, it identifies three issues in the Mason problem, shown on the right in Figure 3. For example, the issue of whether plaintiffs information is a trade secret,
corresponding to abstract factor FlOl Info-Trade-Secret,
is related to four factors in Mason.
An argument generated by CAT0 on behalf of plaintiff
in Mason, shown in Figure 5, illustrates its method for
generating issue-based arguments. The argument about
each issue follows a basic rhetorical format, explicated on
the right: first to emphasize the strenghs related to the issue and then to downplay any weaknesses. CAT0 emphasizes strengths (favorable factors) by pointing to reasons

who obtained the information through improper means or
a breach of faith. Students were asked to evaluate the merits of Mason’s claim against the Distillery and outline an
argument on behalf of plaintiff, supported by cases selected from CATO’s Database.
Students start out the analysis of Mason by identifying
factual strengths and weaknesses for each side and mapping these to applicable factors (Figure 2, step l), using
CATO’s Case Analyzer. This tool lets students browse
CATO’s set of 26 factors (which initially they do not
know) through hierarchical menus and select the factors
that they think apply in the given problem. The Case Analyzer provides feedback stating how the list of factors
compiled by the student compares to the list for that case
stored in CATO’s Database. Students are free to follow or
ignore the advice, since there is no single correct set of
factors for any given case. A student could identify as applicable in hfason the five factors shown in the middle of
Figure 3. In generating argumentation examples, CAT0
adopts the students’ analysis of the problem.
Mason presents factors that favor plaintiff and factors
that favor defendant, but there is no authoritative weighting scheme to resolve the conflict. Instead, lawyers make
arguments by analogy to past cases that present a similar
combination of factors, arguing that the same result
should apply in the current problem. In the CAT0 instruction, students are taught, by example, to organize their arguments by issues. Using its Factor Hierarchy, CAT0
identifies issues in a problem and organizes arguments by
issues, using cases selected from the CAT0 Database.
CATO’s Factor Hierarchy, excerpted in Figure 4, rep
resents knowledge about what the factors mean. It links
the “base-level factors”, shown at the bottom, to an intermediate layer of legal concerns and, at the top of the Hierarchy, to legal issues, indicated by thick boxes. The
higher-level factors (or “abstract factors”) represent nor-

173

Argument for Plaintiff in the Mason v. Jack Daniel Distilleryproblem
Plaintiff should win a claim of trade secrets misappropriation. Plaintiffs information is a
trade secret [FIOI], a confidential relationship existed between plaintiff and defendant
[F114], and defendant acquired plaintiffs information through improper means [Fl lo].
PlalntifPs information is a trade secret FlOl]
Plaintiffs information is a trade secret [FlOl]. Restatement 1st of Torts s 757, and Comment b, factors 1-6 (1939). In the case at hand, plaintiff took measures to keep its information secret [F6] and plaintiffs product was unique on the market [FE]. This shows that
plaintiff took efforts to maintain the secrecy of its information [F102], the information ap- --j
parently was not known or available outside plaintiffs business [FlOS], and plaintiff’s information was valuable for plaintiffs business [F104]. In M. Boyce &Associates,Inc. v.
G&&tone, 107 Wis.2d 241,319 N.W.2d 907 (Wis.App.1982), which held for plaintiff,
there was similar evidence that plaintiffs information is a trade secret [FlOl]. In Boyce, as
(
in the case at hand, plaintiff adopted security measures p6]. and plaintiff won.
[To emphasizestrength:Need cases wonby plaintiffwithFIX]
The fact that plaintiff conveyed its information to defendant in the course of negotiations
[Fl] does not preclude a conclusion that plaintiffs information is a trade secret FlOl]. es- (
pecially where plaintiff took security measures to protect the information [F6]. Bzyce.
\-I
The factual strengths favoring plaintiff warrant the conclusion that plaintiffs information is a trade secret [FlOl], even though plaintiffs information could be discovered by reverse engineering plaintiffs product [F16].
[To downplayweakness:Need cases wherepz?zintzTwon
in spite of FI6, preferably
<
cases withF6 or F15.1
A contidential relationstip exkted between plaintiff and defendant El143

I

I

-1

.

Show case(s) that had favorable outcome in spite of
weaknesses.

Defendant acquired plaintiff’%information through improper means FllO]
[ argument justifying decision for plaintiff on these issues]
Figure 5. Issue-based argument generated by CATO. References to elements of the Factor Hierarchy are marked with square brackets.

why they matter (corresponding to intermediate factors in
the Factor Hierarchy)

and presenting

gument citing the same cases as the students had selected
(which would have been easy to generate), but time permitted us only to provide a generic handout. The students’
argument outlines were approximately one page in length.

cases in which the

same strengths were present and had favorable outcome.
CAT0 downplays weaknesses by pointing to factors that
may compensate and by citing cases that had a favorable
outcome in spite of having those same weaknesses. It
identifies the compensating factors using the Factor Hierarchy: The compensating factor must share an intermediate factor with the weakness. Generally, these arguments
involve multiple cases. Here, CAT0 was given only one
case, Boyce, which it uses to emphasize several strengths
and to downplay a weakness. Where it does not have
cases to cover an argument need, it inserts a note in the
argument specifying the desired cases. These notes may
prompt students to run queries for the specified cases.
CAT0 can generate this type of argument for any problem and any small set of selected cases to cite. The algorithm is presented in [Aleven and Ashley, 1996].
During the CAT0 instruction, students also identify issues in Mmon and organize their argument by issues, after studying two example issue-based arguments generated by CAT0 with cases suggested by Workbooks (Figure 2, steps 4 and 5). CAT0 shows arguments of this type
without the annotation shown in Figure 5, in its IssueBased Argument Window. Students compare their own
argument outline to a third issue-based argument generated by CATO. We had planned that this would be an ar-

4. A Difficult Skill for Students to Learn:
Distinguishing
An important goal in the CAT0 instruction is for students
to learn effectively to analogize and distinguish cases, major analytical tools for legal professionals. Also, students
must learn to relate the similarities and differences between cases to more abstract knowledge, in ways that help
their argument. Distinguishing in particular is difficult for
students to learn. CAT0 helps students learn this skill in
various ways (Figure 2, step 2). It presents dynamicallygenerated examples of arguments

analogizing

and distin-

guishing a problem and a case. Also, CAT0 conducts a
“Mini Dialog,” in which students get practice in identifying distinctions between cases and receive feedback, Finally, the program generates examples of arguments about
the significance of distinctions, drawing on abstract normative knowledge.
In the course of working on their argument about the
Mason problem, students could retrieve Boyce from the
CAT0 Database and evaluate whether it is worth citing in
an argument. A comparison of the factors of Mason and
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Mason
= Fl Disclosure-In-Negotiations (d)
= F6 Security-Measures (p)
F15 Unique-Product (p)
* F16 Info-Reverse-Engineerable (d)
= F21 Knew-Info-Confidential (p)
Arguments about the significance of distinction F16
j

pl&tiff%
in Mason.

argument

downolavingdistinction F16

In ,$~~oJI,plaintiff’s product information could be learned
by reverse-engineering [F16]. This was not SO in Bye.
However, this is not a significant distinction. In Bryce,
plaintiff disclosed its product information in negotiations
with defendant [Fl], yet plaintiff won. In both cases, therefore, defendant obtained or could have obtained its information by legitimate means p120]. But plaintiff may still win.

e

Defendant’s argument emhasizinp distinction
F16 in Mason.

In Mason,plaintiff’s product information could be. leamed
by reverse-engineering [F16]. This was not so in Boyce.

Thisdistinctionis highly significant.It showsthat in Muson, plaintiffs information was available from sources outside plaintiff’s business [F108].
This was not so in Boyce.

Bry= (P)
= Fl Disclosure-In-Negotiations (d)
* F4 Agreed-Not-To-Disclose (p)
= F6 Security-Measures (p)
* F18 Identical-Products (p)
= F21 Knew-Info-Confidential (p)

= sharedfactor
* distinction

Arguments about the significance of distinction F4

j

Plaintiff’s argument downdavin~distinction F4 in Bryce.

In Bryce. defendant entered into a nondisclosure agreement with plaintiff [F4]. This was not so in Mason. However, this difference is not‘
significant.
First, in Muson,plaintiff took security measures to protect the information [F6]. Therefore, in both cases, plaintiff took efforts to maintain the secrecy of its information [F102].
Second, in Mason, defendant knew that plaintiff’s information was
confidential WI]. Therefore, in both cases, defendant was on notice
that using or disclosing the information would be a breach of con&
dentiality [FllS].
C,

Defendant’s argument emohasizinp distinction F4 in Btyce.

In Boyce, defendant entered into a nondisclosure agreement with plaintiff [F4]. This was not so in Mason. This is a marked distinction.It
shows that in Boyce, there was an express agreement to keep the information confidential @?121].
This was not so in Mason.

Figure 6: Argument exchanges generated by CAT0 about the significance of two distinctions

Boyce indicates that Bryce is not a perfect match with Ma-

ment distinguishing the case based on the factors selected
by the student. If the student selected genuine distinctions,
CAT0 acknowledges that the argument is effective (Figure 7, annotations 2 and 6). If the student selected differences that are not distinctions, CAT0 still presents an argument based on those differences, even though the argument is “misaligned” (Figure 7, annotations 3 and 4). It
then shows how an opponent may take advantage of the
misaligned argument by an astute response (Figure 7, annotation 5). Students can invoke this Mini Dialog for any
pair of cases.
In order to help students to assess and explain the significance of similarities and differences in light of more
general legal knowledge about the domain, CAT0 produces arguments about the significance of distinctions be-

son (Figure 6, at the top): There are similarities, which
plaintiff could seize on to analogize Mason to Boyce, but
there are distinctions as well, which defendant could exploit to distinguish Boyce. The Argument Maker tool generates examples these argument moves and others, using
cases retrieved from CATO’s Database. Specifically, the
Argument Maker generates examples of the first five argument moves listed in Section 2. Students learn initially
about these argument moves by reading a general description in the Workbook. The Workbook instructions ask
them to write their own arguments, study CAT0 examples, and compare their own arguments to CATO’s.
The Argument Maker conducts a Mini Dialog, illustrated in Figure 7, intended to help students learn to identify distinctions between cases. In particular, it is important that students learn to differentiate between mere differences and real distinctions. (Unshared factors are
distinctions only if they make the cited case stronger for
the side that cited it.) Attempts at distinguishing that are
not based on relevant differences are at best ineffective
and at worst help the opponent. The Mini Dialog tries to
make students aware of this by showing the argument an
opponent might make in response to an ineffective attempt at distinguishing. In the top pane of the Argument
Maker window, CAT0 displays the factors of a problem
and case (without the “=” and “*” marks) and asks students to click on the factors that they think are distinctions
(Figure 7, annotation 1). CAT0 then generates an argu-

tween cases. In these arguments, CAT0 draws a deeper
contrast or parallel between the cases, strategically char-

acterizes the significance of a distinction in terms of more
abstract legal knowledge. CAT0 elaborates this contrast
or parallel, marshaling appropriate base-level factors as
evidence. The abstract characterizations cited in these arguments correspond to abstract factors in the Factor Hierarchy. This is illustrated in Figure 6, which shows
CATO’s arguments about two distinctions between Mason and Boyce, downplaying the distinctions on behalf of
plaintiff, the party interested in establishing that Mason is
similar to Boyce, and emphasizing the distinction on behalf of defendant, interested in establishing that the cases
are dissimilar.
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and argumentation tasks. Also, the factor representations
of cases help students get an initial impression of what the
cases mean and whether they are relevant to a problem, an
impression we encourage them to confirm by reading the
squib. Also, the factor representations of cases make it
easier for students to interpret CATO’s examples and
hence, to study more of them. Examples and Mini Dialogs
are useful, but if students need to spend much time first to
digest the cases that are involved, one could illustrate but
few.
CATO’s queries are important in theory-testing problems (Figure 2), where students are given a theory about
trade secrets law, describing a class of fact scenarios in
general terms, and are asked to test it against the cases in
the database. The workbook instructions outline a 4-step
process, in which students frame a CAT0 query for cases
relevant to the theory and consider whether the retrieved
cases confirm or disconfirm the theory. Students inspect
the squib or factors of any disconfting
cases to see if
these cases invalidate the theory or were decided on
grounds not related to the theory. Finally, students modify
the theory as needed.
In the context of argumentation problems, students use
CAT0 queries to search for cases (Figure 2, step 3). This
is a way of getting students to express the constraints that
cases must satisfy in order to be useful in an argument,
The Workbook mentions two general research and argumentation strategies: To cite cases that are highly similar
to the problem and to cite cases that can be used to
downplay weaknesses. In the CAT0 environment, it is
straightforward to run queries to find the cases that are
needed to “‘implement” such strategies. For example, students arguing on behalf of plaintiff in Mason will be very
interested to know whether there are any cases in which
plaintiff won despite the presence of the weaknesses in
plaintiffs position, pro-defendant factors Fl DisclosureIn-Negotiations and F16 Info-Reverse-Engineerable. Using CATO’s query language, they can find out simply by
running a query for cases that have these factors. This is
useful practice, especially since students may be inclined
to overlook this strategy: They tend to deny weaknesses
rather than to argue that they can win in spite of the weaknesses.
This kind of exercise would be far more difficult to accomplish without a database where cases are indexed by
the factors used to express theories or argumentation
strategies. One could imagine the difficulty of doing this
kind of exercise with a full-text retrieval system. The exercise would bog down in finding out what the retrieved
cases mean and to what extent they are relevant. Altematively, an instructor could select a small number of cases
in advance. However, we believe there is value in letting
students deal with larger numbers of cases and in giving
them the freedom and means to explore avenues of analysis not anticipated by the instructor. For example, this
forces students to think about what cases they need and
what argumentation strategies to pursue, which is likely to
help them learn. As a result, there is an increased focus on
the parts of the task that we target in the CAT0 instruction, comparing and contrasting cases.

Interestingly, one characterization of a distinction’s
meaning may be used to draw a parallel between two
cases, while a different sense of why the distinction matters may lead to a contrast. For example, two interpretations of the significance of distinction F4 (in Bvce, defendant had entered into a nondisclosure agreement; this
was not so in Mason), are also warranted of the facts Of
Mason, although by different factors (Figure 6, right column). These interpretations are therefore used to
downplay the significance of the distinction: In Mason, as
in Bvce, there was evidence that plaintiff took efforts to
maintain the secrecy of the information (abstract factor
F102 Efforts-To-Maintain-Secrecy) and that defendant
was on notice that plaintiff would consider use of its information a breach of confidence (abstract factor F115
Notice-Of-Confidentiality). In Mason, however, there are
no factors that support a conclusion that there was an express agreement to keep the information confidential
(F121 Express-Confidentiality-Agreement), a third sense
in which factor F4 matters (see Figure 4). This abstract
factor therefore becomes the focus of an argument emphasizing the F4 distinction. Similarly, the arguments downplaying and emphasizing distinction F16 focus on different interpretations of that factor’s significance.
The crucial step in generating these arguments is strategically selecting the “focal abstractions,” that is, the interpretations of cases on which the arguments focus. In general, context sensitivity in case comparisons means knowing which similarities and differences are salient in
different circumstances: Which should an arguer focus
upon and which should it ignore. Here, it means knowing
which abstract interpretations of cases to are salient.
CATO’s arguments about the significance of distinctions
are sensitive to the arguer’s viewpoint, as illustrated here,
and are also sensitive to the two cases being compared
[Aleven and Ashley, 19961.
In the CAT0 instruction, students studied arguments
about the significance of distinctions in the context of the
Mason argumentation problem (Figure 2, step 2), using
CATO’s Argument Maker tool. The Workbooks instructed students to try to write one or two of these arguments for themselves and compare them against CATO’s.
Also, students study these arguments when evaluating the
relevance of potentially interesting cases to cite (Figure 2,
step 3).

5. Making Students’ Research Processes
More Manageable
CATO’s Database of case squibs provides a convenient
on-line source of cases for students to cite in arguments or
to test theories against. The CAT0 Database is more useful for instructional purposes, than, say, a book of hardcopy
squibs or a traditional full-text retrieval system, because the cases are represented and indexed by the factors
that guide their use in arguments. This enables CAT0 to
demonstrate argumentation examples with a wider range
of cases and helps to make the legal research processes
that students practice more manageable. CAT0 queries
help students to zero in on relevant cases in theory-testing
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CATO: Assume you are arguing on behalf of the defendant in Muson. Suppose plaintiff cites the Btyce
case as follows:
Where plaintiff adopted security measures [F6] and defendant knew that plaintiff’s information was confidential ml 1. even though plaintiff disclosed its product information in negotiations with defendant @?I],plaintiff should win a claim of trade secrets misappropriation,
as in hf. Boyce & Associares,inc. v. Gladstone,107 Wis.2d 241,319 N.W.2d 907
(Wis.App.1982).

1. CAT0 presents argument analogizing Mason
to Bryce, invites student
to respond on behalf of
defendant.

How would you respond on behalf of the defendant?
Please type your response in a WordPerfect window, then click on “Continue”.
Student: continue
CATO: Assuming that in your response for defendant you distinguished Boyce, please “inform” CAT0
of your answer, as follows: In the top part of this window, click on the factors that you mentioned in
your response as the relevant differences of Mason and Bvce.
If by mistake you clicked on the wrong factor, you can “turn off” that factor by clicking on it again.
Finally, click on “Continue”.
Student: f16

2. CAT0 confirms that
student selected distinction. Shows argument
based on that distinction, States general
principle.

CATO: Yes, defendant can distinguish Boyce, on the basis of the factor that you selected, as follows:
M. Boyce &Associates, Inc. v. G&&one is distinguishable, because in Mason, plaintiffs
product information could be learned by reverse-engineering [F16]. This was not so in
Brycc
This factor is a reason that Mason is stronger for defendant than is Boyce, and therefore, that Boyce
should not be followed.
Is there any other way in which defendant can distinguish Brycc ? Please click on other distinguishing
factors you may find Then click on “Continue”.
Student: fl5
CATO: Suppose defendant made the following argumentz

3. student selects unshared
factor that is not a distinction.

I

hi. Boyce &Associates, Inc. v. G&&one is distinguishable, because in Mason, plaintiff was
the only manufachlnr making the product IF15]. This was not so in Bryce.
Would this really help defendant?
When you have answered this question for yourself, please click on “Continue”.
Student: continue
CATO: Plaintiff could respond to defendant’s argument, as follows:
Your Honor, as defendant’s counsel correctly pointed out, in the current problem, plaintiff
was the only manufacturer making the product IFl!J. Boyce , which was won by plaintiff,
does not have this strength on plaintiff’s paa but is otherwise similar to the problem at hand
Where this additional strength is present, a decision in favor of plaintiff is warranted even
more strongly than it was in Boyce.
In short, even though factor F15 is a difference. defendant cannot use it to distinguish Boyce. Defendant
needs to focus on other differences, namely, on those differences that make Mason look stronger for defendant than Boyce.

gument is misaligned,
CAT0 presents response
showing how misaligned
argument sets up damaging response by opponent.

How could defendant distinguish Boyce, other than by pointing to factor F16? Please click on other distinctions, then click on “Continue”.
Student: f4 fl8
CATO: Yes, defendant can distinguish Btyce, on the basis of the factors that you selected, as follows:
M. Boyce &Associates, Inc. v. Ghahone is distinguishable, because in Bryce, defendant’s
product was identical to plaintiffs PI81 and defendant entered into a nondisclosure agreement with plaintiff p4]. This was not so in Mason.

,6. Students selects remaining distinctions,
~CAT0 confirms that they
1are distinctions.

These factors are reasons that Boyce is stronger for plaintiff than is Mason, and therefore, that Bryce
should not be followed.
very good!
Figure 7: Unedited transcript of a mini-dialog with CATO. Annotations are in boxes.
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6. Empirical Evaluation of CAT0
We conducted an evaluation study to assess the effectiveness of the CAT0 instruction in comparison to the best
known way of teaching the same skills by traditional
methods*. In fact, the control group instruction in this experiment represents a more ideal instructional situation
than found in most American law school curricula. The
study was carried out in the context of a second-semester
legal writing course at the University of Pittsburgh School
of Law. The subjects were first-year law students, recruited from those taking the course, and were assigned
randomly to an experimental group of 16 and a control
group of 14.
During a three-week period, instead of attending their
regular class meetings, the students in the experimental
group went to a CAT0 computer lab in the Law School
set up specifically for this experiment. Each student
worked with CAT0 for a total of nine 50-minute sessions.
After an introductory classroom session, students collaborating in pairs used the CAT0 program to work through
theory-testing and argumentation problems, as described
in the previous sections.
The control group instruction was designed to cover, in
the same amount of time, the same skills of making arguments with cases. It was based on the same casebook, but
was taught in a more traditional way, by an instructor who
was not familiar with the CAT0 model. The control
group was divided into 3 groups of, on the average, 8 students. (These groups also included the students who
elected not to participate in the experiment.) During four
classroom sessions, the course instructor used a Socratic
method to present a framework of inquiry for trade secrets
law, synthesized from the casebook cases. During two
moot court sessions, students made oral arguments. The
instructor, combining the roles of judge and teacher, very
actively moderated the argument exchange and kept students on their toes by asking questions and putting some
pressure on their arguments. The students prepared for
these sessions outside of class, spending at least 75 minutes each time.
To assess the improvement in students’ argumentation
skills, we administered a Basic Argument Skills pre-test
and post-test, in-class exams which included a problem
and three cases and focused on basic argument moves and
relatively uncomplicated argumentation problems. Special
care was taken to make the pre-test and post-test equally
difficult. Both tests comprised the same questions, except
that different cases were used. We also administered a
second post-test, a more complex and advanced legal
writing assignment, involving a problem and six cases, in
which students completed a six-page memo at home in
one week. The tests and grading criteria were designed by
us, in consultation with the legal writing instructor. All

Table 1. Results of the Basic ArgumentSkills Tests

and Legal Memo WritingAssignment
tests were graded in a blind test by the legal writing instructor. Without informing the grader, we included in the
materials to be graded, answers generated by the CAT0
program, formatted so as to disguise the fact that they had
been generated by CATO. The answers contained issuebased arguments, similar to the one illustrated in Figure 5.
The results, presented in Table 1, indicate that on the
Basic Argument Skills Tests, both groups’ scores improved from pre-test to post-test. (The letter gades were
computed by converting the numerical grades.) In each
group, the improvement was statistically significant, as
we determined using a t-test @ < .05). There was no significant difference between the groups in pre-test, posttest, or gain scores (t-test, p > .05). On the Memo-Writing
Assignment, however, the control group scores were
higher and the difference was statistically significant (ttest, p c .05). The difference did not exist on a memowriting assignment of the previous semester. While
CATO’s answers ranked among the best on the Basic Argument Skills tests, CATO’s memo did not fare so well,

7. Discussion and Conclusion
The results on the Basic Argument Skills Tests indicate
that the CAT0 instruction leads to statistically significant
improvement of students’ basic skills of making arguments with cases2, comparable to that achieved by an experienced legal writing instructor teaching small groups
of students. This result should be interpreted in light of
the fact that the control group instruction was a very high
standard to compare against. First, the subjects were enrolled in a program that provides extra-intensive legal
writing instruction. Students are selected for this program,
by the law school’s admissions committee, on the basis of
various indicators of law school aptitude suggesting a
need for special instruction. Second, the control group instruction involved very small groups: 8 students on average. Finally, the control group instructor is the director of
the legal writing program at the University of Pittsburgh
School of Law as well as the special program described
above. Experienced in teaching such students, he is a
2 The fact that CATO’s grade improved from pre-test to post-

test means most likely that CATO’s argumentscame out better
for the post-test problems.It does not necessarilyfollow that the
post-test was easierfir studentsthan was the pre-test. We had
taken special care to make both tests equally difficult. That students’skills improved from pre-test to post-testis evidenced not
only by their grades but also by statements made by the legal
writing instructor/graderin a posthoc interview.

In the currentstudy, students used CAT0 without guidanceof
a human tutor. The study therefore represents a stricter test than a
previous study [Aleven and Ashley, 19951, in which we tested an
early version of CAT0 that did not have a Factor Hierarchy and
did not generate argumentation examples and students used
CAT0 under the guidanceof a human tutor.
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instructor teaches. Also, since students find it difficult to
identify issues and use them to organize arguments, it is
important to place issues and the Factor Hierarchy more
in the foreground. To improve CATO’s arguments, we
must address the critiques of the legal writing instructor,
for example, that some arguments are conclusory, that a
more detailed discussion of case law is needed, and that it
is desirable to present a synthesis of cases. This may be
achieved in part by improving the argument generation
routines and templates, but will also require extensions to
the CAT0 model. It may be sufficient (and feasible) to
use memo outlines that are not completely filled in. Finally, it is interesting to investigate whether changes in
the program’s teaching strategies could improve its effectiveness. For example, CAT0 could use the Factor Hierarchy to engage students in a discussion of how in individual cases the factual strengths and weaknesses relate to
issues. Also, it could use its model to generate
counterarguments and perhaps to evaluate student behavior. We are particularly interested in exploring how
CAT0 could be integrated more with classroom instruction. For example, a human instructor could demonstrate
CAT0 in the classroom, using an LCD panel to project its
output onto a big screen. Students could then use the program in a lab, working on additional problems to solidify
their understanding.

&&cat& teacher who enjoys an excellent rapport With
his students, as evidenced for example by the students’
enthusiasm for the oral argument sessions3.
The legal memo-writing assignment was a more advanced and complex task than the Basic Argument Skills
tests or the the argumentation tasks students carried out
with CATO. It involved more cases and posed additional
problems of selecting the best argument and composition.
It was intended to explore the frontier of the CAT0 instruction. We interpret the results on the memo-writing
assignment as saying that while both the experimental and
control group learned basic skills of making arguments
with cases, the control group was better able to integrate
these skills in a more complex context.
We attribute this to the fact that the control group instruction taught the argumentation skills in a more integrated way than the CAT0 instruction. The legal writing
instructor who taught the control group did not focus on
methou of argumentation or analysis, but instead taught
argumentation in a “holistic” way: He discussed cases and
let students make oral arguments with cases. The CAT0
instruction, on the other hand, initially focused on argument components and addressed integration only in the
later stages, when students organized arguments by issues
and selected the most relevant cases to cite in their arguments. Unfortunately, most students ran out of time while
working on these topics. Also, the CAT0 model addresses integration only to a limited extent. We made
available certain background knowledge in the casebook,
the workbooks, and the case squibs, but merely making it
available, without demonstrating its use, or teaching students how to use it, evidently is not sufficient in order for
students to integrate it effectively in their arguments. Finally, it did not help that CATO’s issue-based arguments
did not conform to the organization and format that the legal writing instructor wanted to see, as was clear from the
comments that he wrote on CATO’s memo and the grade
this memo received. Yet the limitations revealed by the
memo-writing assignment should not overshadow the
positive results on the Basic Argument Skills tests.
The evaluation indicates that the CAT0 instruction is
effective in teaching basic skills of making arguments
with cases. This result confirm the pedagogical utility of
the CAT0 model and Factor Hierarchy and confirms that
the instructional environment, in conjunction with the
Workbooks, communicates the model effectively. The experiment helped us identify areas in which CAT0 must be
improved, if it is to prepare students for a memo-writing
task. Fit and foremost, the issue-based arguments must
conform to the format and structure that the legal writing
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