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ABSTRACT

This paper describes an intelligent tutoring systeARGO, that

helps students learn skills of legal reasoning \Wwithotheticals by
analyzing oral arguments before the US SupremetCohie skills

involve proposing a rule-like test for deciding ase, posing
hypotheticals to challenge the rule, and responbingnalogizing
or distinguishing the hypotheticals and/or modifythe proposed
test. Using LARGO, students diagram argument trgpiscin a

special-purpose graphical language. LARGO providedback in
the form of reflection questions.
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1. INTRODUCTION

A problem in developing intelligent tutoring sys®riTSs) in
law is the need to represent legal problems andnaggts in
artificial terms a tutoring system can analyze. éBivproblems
expressed in a specially-designed representatiog., (€ase
frames, sets of dimensions or factors, semanticsweb simply
the responses to expert systems queries) an ITSengage
students in important aspects of legal reasoningh &s making
the next move in a legal argument (see, e.g., J1Aiftificial
representations, however, are difficult for studetd employ.
They must be taught the meanings of frames, factmdes and
arcs, and the conventions for using them. If aesttid resulting
representations fail to satisfy quality constraitte system may
not be able to apply its expertise to help studéedsn. Non-
uniform representations of similar facts, for imste, may foil
analogically mapping problems to precedents. In evsnt, the
artificial descriptions are not as expressive asutd ones. One
might try to engineer tutoring systems to deal atlye with
student-authored texts, or one may try to makepitoeess of
representation serve as the primary educationathech

intelligent oring

In the work described here, we have designed arcatidnal
activity in which the process of representatisninstructive.
Students spend the bulk of the instructional tirepresenting
authentic examples of an important aspect of laggimentation,
and the system’'s expertise helps them to apprecstd
understand the examples they represent.
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Our pedagogical goal is to develop law studentsilifa for
proposing, framing, and testing legal rules usiypdtheticals.
Attorneys and judges reasahoutlegal rules, not just with them. A
proposed rule for deciding a case can be seenhg®athesis, a
tentative assumption made in order to draw out &xl its
normative, logical or empirical consequences. Adtlyptical is an
imagined situation that involves the hypothesis halpps draw out
those consequences. When a student thinks of@sed legal rule
for deciding a case, can the student imagine gingin which the
proposed rule would lead to unintended resultsanise conflicts
with applicable legal principles? Can the studeise uhese
hypothetical examples to critique the proposedsraed can she
respond to such critiques?
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Reasoning with hypotheticals is a conceptual tool dttorneys,
judges, law professors, or students to employ @saring about
statutory provisions, legal rules, underlying pels; and how they
apply in specific situations, both in common layy §&d civil law

jurisdictions [10, pp. 528-9]. For instance, in ithewo-page

summary illustrating teleological underpinnings tbé property
law of wild animals as construed Rierson v. Posand related
cases, the Berman and Hafner posed hypotheticalseported

that judges posed them, at least four times (swppose the
quarry had been a quail rather than a fox, suppiasence among
sportsmen escalated, suppose the defendant “sheurtdthe way
with his guns, and fright the boy from going togthompeting]
school, suppose the adjoining landowner uses dg€blys

Our LARGO (“Legal ARgument Graph Observer”) ITS pel
students learn skills of reasoning with hypothésiday studying
U.S. Supreme Court oral argument transcripts apgesenting, in
a graphical format, the reasoning with hypothesicahey
illustrate. Supreme Court Justices famously pogmotneticals in
oral arguments to evaluate proposed rules for degid case. An
advocate proposes a decision rule or test. Thecdasspose
hypotheticals to probe the proposed test, its nmegmionsistency
with past decisions and underlying principles, é@sdlegal and
policy implications. The advocate responds, perhaps
distinguishing the hypothetical or modifying theposed test.

LARGO invites students to represent the argumentsimple
graphic terms. It employs a graph grammar, a setrofluction
rules that can “parse” the diagram for purposesdmwing
heuristic inferences about its completeness andeseglative to
an idealized model of legal reasoning with hypadads. The
rules are not intended to enable the program toenmekrespond
to argument moves. Rather, they identify in theuargnt graphs
three categories: (1) incomplete dialectical patierelative to the
"ideal model", (2) non-standard (possibly errongqagterns, and
(3) complete patterns under the ideal model that waorth
reflecting on (and typically somewhat complex).

These dialectical patterns, when they occur inesttgl argument
representations, offer pedagogically valuable ofppities for



reflection. LARGO offers targeted feedback on inyimg the
representation of argument components and reftpatim their
legal significance to the argument’s merits.

After providing an example and model of some diadatpatterns
of interpreting proposed legal tests with hypottas, drawn from a
first year legal course, this paper discusses e af graphic
argumentation representations in ITSs for the |dgahain. It then
illustrates a graphic representation of a portibthe example with
LARGO and explains how the system analyzes it uiggraph
grammar to generate a variety of feedback.

2. HYPOTHETICAL LEGAL REASONING

As an illustration of legal reasoning with hypotbals, we have
chosen a case that deals with the topipasonal jurisdiction a
court's power to require a person or corporatioagpear in court
and defend against a lawsuit. Law students encothigetechnical
legal concept in the first year “Legal Process” reeu Casebooks
focus on a set of important U.S. Supreme Courtscesaling with
personal jurisdiction. The cases usually involemart sitting in one
state asserting power over a nonresident of tiaé sind illustrate
conflicts between the U.S. Constitutional principfé’due process”
(i.e., minimum procedural safeguards against thérary exercise
of government power) and the principle that a staty redress
wrongs committed within or affecting residentshaf state.

In Kathy Keeton v. Hustler Magazind65 U.S. 770 (1984), the
plaintiff, Kathy Keeton, sued Hustler Magazine, d&hio
corporation with its principle place of businessGalifornia, in
U.S. District Court in New Hampshire. She claimbdttHustler
had libeled her in five articles published in thédn70’'s. Ms.
Keeton was not a resident of New Hampshire andahadst no
ties there. Hustler's contacts with New Hampshireluded the
monthly sale there of up to 15,000 issues oflitistler magazine.
New Hampshire was thenly state in which Ms. Keeton’s claim
was not time-barred under a state statute of Itroita. The
District Court dismissed her claim for lack of pamal
jurisdiction. The Court of Appeals affirmed, conding that she
had too few ties to give the state of New Hampshirénterest in
entertaining the suit, that it would be unfair kew Hampshire to
assert personal jurisdiction over Hustler, giveattthe state’s
statute of limitations for libel cases was so mlgiger, and that,
under the “single publication rule” of libel law,ustler would
potentially be liable in the New Hampshire suit fdamages
occurring in other states. After the lower coudfected her suit,
she appealed to the U.S. Supreme Court.

Each side in a Supreme Court oral argument gety thinutes to
address the issues before the Court; the arguraentsanscribed,
recorded and later published. Figure 1 illustrategxcerpt of the
Keeton case oral argument, in which counsel for plaintiffr.
Grutman, makes his arguments. The right columnatosthe text
of the actual argument with the line numbers inida “Q:”
indicates a Justice’s question.

As Figure 1 illustrates, the advocates and Justitase a variety
of standard argument moves: an advocate proposestafor
deciding the issue, the Justices pose hypotheticatdarify or
challenge the proposed test, and the advocateatipiesponds
in a number of ways. The left column labels thesgument
elements. In line 14, the advocate proposes ddaeseciding the
problem in a manner favorable to his client andersffas a
supportive reason that the test is consistent wittedent. In

response, a Justice may pose a hypothetical awem 55, 57, and
59. The hypothetical may be a query about thesesganing, as
in lines 57 and 59. Or, the hypotheticals may usctme the

(too?) broad scope and implications of the propasgel, as in

lines 55 and 59. To maintain credibility, the adsechas to rebut
or otherwise reply to the challenge. As in linesabél 58, he may
attempt to justify his test by arguing that the mogedly

disanalogous hypothetical example is really anaisgalisputing

that a suitable rule applied to the counterexanspleuld yield a
different result. Or, he may distinguish the hymidal from the

current fact situation (cfs) and modify the tesetalude it, as in
lines 64 and 66.

Proposed | 14. GRUTMAN: The synthesis of those cases holds tha
test of Mr. where you have purposeful conduct by a defendant
Grutman for | directed at the forum in question and out of which
Plaintiff conduct the cause of action arises or is genethigzd
Keeton satisfies the formula of those minimum contactscihi

substantial justice and reasonable fair play make i
suitable that a defendant should be hailed intbdbart
and be amenable to suit in that jurisdiction.

J.’s hypo | 55. Q: Would it apply in Alaska?

Response:| 56. GRUTMAN: It would apply, Mr. Justice Marshall,
analogize wherever the magazine was circulated. It would yappl
cfs/hypo Honolulu if the publication were circulated theré.

would apply theoretically and, | think, correctiyerever
the magazine was circulated, however many copies e
circulated.

J.'s hypo 57. Q: Just to clarify the point, that would bereviethe
plaintiff was totally unknown in the jurisdictionefore
the magazine was circulated?

Response: | 58. GRUTMAN: | think that is correct, Mr. Steversg
analogize long as Alaska or Hawaii adheres, | believe, to the
cfs/hypo uniform and universal determination that the tdriluel

is perpetrated wherever a defamatory falsehood is
circulated. Wherever a third person reads abotltete is
that harm.

J’shypo | 59. Q: What if the publisher had no intention ore
selling any magazines in New Hampshire?

Response: | 64, 66. GRUTMAN: It might be different. It might be
distinguish different, because in that case you could not aayou
cfs/hypo; do here, that you have purposeful conduct. There |yo
modify test have to look for other -- | think your phrase ifiliating
to exclude circumstances, other connections, judicially cogjpie
hypo. ties --

Figure 1. Hypothetical reasoning inkeetonoral argument

Legal reasoning with hypotheticals can be summdriaea more
schematic form as in Figure 2 [3]. The key featifr¢he process
is the analogical comparison of the hypotheticanegle to the
problem situation. The reasons refer to underlyitegal
principles; they justify why the cfs and hypothatiare analogous
or disanalogous and should be treated the samefferedtly.
They support the criticism that the proposed te#s fo achieve
this result, and may guide the decision how tovero

As Figure 1 suggests, the Justices and advocatemtdalways
make the reasons explicit. The underlying princpieat inform
and justify the analogy or disanalogy may not laest, but they
seem to be a key feature. Indeed, the process tefpietive
reasoning with hypotheticals serves as a short haay of
invoking the underlying principles and operationaly a
discussion of their application.



Propose test and argument for deciding cfsConstruct a proposeq
test that leads to a favorable decision in theaci$ is consistent with
applicable legal principles and important past saaed give reasons.

Pose hypothetical as probe of or counterexample tproposed
test: Construct a hypothetical example that is analogo{disanalogousg
from] the cfs (i.e., a suitable test when appliedhte example shoul
yield the same [a different] result) and yet thepmsed test when applig
to the example leads to a different [the same]tremud give reasons.

o =

Rebut or otherwise reply to respondent’s counterexmple:
(1) Save the proposed test by showing that theasgully analogou
[disanalogous] example is really disanalogous [@y@ls]). Or (2)
modify the proposed test so that it behaves ligei@ble test or does n
apply to the example. Or (3) abandon the proptesstd

—

Figure 2. Model of Interpretive Reasoning with Hymtheticals

3. REPRESENTING ARGUMENTS

Using graphic representations in learning enviramsieto
schematically represent legal arguments is not[a8w8]. Carr [8]
used Toulmin schemas [17] for collaborative legglianentation,
and the Araucaria system [15] uses premise/coralusisual
argument structures. ArguMed’s argumentation “&&sts [19]

provides intelligent feedback by analyzing struatuelations in
diagrams. By contrast, LARGO’s argument representais

tailored to the dialectical pattern of proposingtest that is
evaluated using hypotheticals; its ontological gati&es for
interpreting arguments (i.e., current fact situatiotests,
hypotheticals, and their relationships) help stwslamderstand
complex argumentation examples. Asked to rendefdanlmin

schemas a transcript of oral argument before ttf® Supreme
Court, a student may do a fine job yet never realihe
importance of the relationship between tests amitieticals.

Our special-purpose representation may be compsref4],

where domain-specific critical questions about agument's
weaknesses are represented in a general argunagramiming
platform. The grain size of our features is somewinaader than
the examples provided there. While the componehtsiographs
(tests, hypotheticals, and modifications) are eelato legal
argumentation schemes identified in [20], ours espnt larger
argument “chunks” integrating components acrosader range
of argument text. From a pedagogical viewpoint,séhehunks
(and the idiosyncratic and sometimes incompleteswaywhich

novices express them) provide good opportunitiesréflection

about the dialectical patterns and their signifteanto the
argument’s merits and as a method of argumentation.

LARGO allows a student to relate tests and hypataist to the
argument transcript using simple markup techniqui®
Araucaria’s [15]. LARGO’s graph grammar, howevenakles it
to analyze, and provide feedback on, the studeattgiment
representation (based on the dialectical pattedhliaks between
the transcript and the diagram). Though promisimgreaches for
graphically supporting argumentation exist, only rrCd8]
conducted an empirical evaluation of the approdeh, he was
unable to show that his system caused a signifieanbing gain.

Al & Law researchers have used heuristics to mbgipbtheticals
as moves along dimensions [16, 5] and related peste and
dimensions (i.e., factors) to legal principles [BUt no one has
integrated these techniques to assess proposed bggposing
hypotheticals. Nor can LARGO achieve that goal, hbé

argument model, and techniques for representingdihlectical
patterns, of hypothetical reasoning are stepsisdinection.

4. LARGO ITS

LARGO engages students in reflecting upon authemtamples
of legal argument as they represent them in a grapformat.
The goal is to make students active learners throtige
representation task, instead of passive recipiastsnay often
occur in larger law school classes.

LARGO'’s feedback on aspects of law student's gregdhi
representation, generated with its graph grammalpshit to

induce students’ active participation. It enableslents to create
graphic argument representations like the one iguréi 3

(appendix), which illustrates a depiction of tkeetonargument

excerpts of Figure 1. (This figure was preparedmaive user as
an illustration, not by a student from LARGO'’s targopulation.)

The oral argument transcript is at the left sidettef LARGO

screen. On the right is a workspace for creatimgpticture using
the palette of argument representation elementiseabottom. A

student can create a graph representing an arguerehange in
the transcript by dragging and dropping the elemédram the

palette on to the workspace. Using a text highiightfeature,

students can also link the elements in their graphgassages in
the transcript. LARGO’'s graphical representatiomglaage

includes elements for representing the current ftiation,

proposed tests (and modifications), hypotheticalsd various

relations among them (e.g., modification of a te#tinguishing

or analogizing a hypothetical, a hypothetical legdio test or
modification, and a general relation). The diagibustrates some
of these including the unintentional publicationpbthetical (|.

59) as distinguished from the purposeful publicaiiothe cfs and
leading to a test modification (Il. 64, 66).

At any point in the representation process, LARGfere advice
on how to improve the argument diagram by addrgsgimee
types of possible weaknesses: structural, contxti content
weaknesses [12]. Atrsictural weakness involves a part of the
diagram where the relations among elements faibtoespond to
the model illustrated in Figure 2. For instancevamdtes
commonly analogize or distinguish hypotheticals #mel current
fact situation; one version of a test is relatec@nother and may
have resulted from a modification proposed in respoto a
hypothetical. A student's graph may fail to showctsu
relationships or may indicate uncommon relationshie.g.,
analogizing or distinguishing a test and a hypathé) A context
weakness occurs where the student’s graph lackeeals
corresponding to those in the system’s marked-upive of the
argument transcript. (Prior to a transcript's useLARGO, an
expert marks passages of interest, for instancerevan attorney
or Justice formulates a test or poses a hypothégti€ar example,
the student may have omitted a proposed test gpathetical, or
mistaken one for the other. Aontent weakness involves a
student’s substandard formulation of a proposedidesitified in
the transcript. Given that the transcripts oftemdbyield explicit
statements of proposed tests, formulating suchst reqjuires
interpretation: students may need to decide whimhditions to
include and how abstractly to characterize themjngportant,
though difficult, skill to learn in one’s first sesster in law school.

LARGO’s graph grammar detectgontext and structural
weaknesses in students’ argument graphs. For dejemintent



weaknesses, on the other hand (i.e., students’ meak-test-like
formulations of proposed tests), it employs coltalive filtering.
This enables LARGO to forego natural language msiog of
these often intricate argument tests. Having foated a test and
enter it into a “test” diagram element, upon segkadvice,
LARGO presents them with different formulations tbk same
test, created by other students or by their profedsARGO asks
students to select the alternative test formulatitvey consider of
good quality. The alternatives are in themselvegomn of
feedback. Over time, LARGO is also able to eseh student’s
ranking of a small number of alternative test folations to
producea comprehensive ranking of all students’ formulasio
Using a collaborative filtering mechanism we depeld,
LARGO notifies students whose test formulations are
comparatively low quality [12].

Since a possible weakness does not necessarily theastudent
has made an error, LARGO'’s advice is couched agestigns for
reflection. Law and legal argumentation are illidefl domains;
the system builders cannot anticipate all problémas may arise
in representing arguments; a supposed “problem” may

indicate an error but an unusual argument or tbetifeat a Justice
abandoned a line of questioning before completingtaamdard
argument pattern. Upon detecting a possible weakniesrefore,
LARGO identifies the pattern and invites the studenconsider
what it means and whether it should be changed.

Pattern Possible weakness Feedback
Incomplete | No “test” element is| Point to transcript passage;
pattern linked to a transcript ask to represent content in
passage with a test. the diagram.
**  Diagram contains| Ask to reflect on whethe
hypothetical not related the hypothetical challenges
to any fact or tes{ a test and what would be|a
element. good response.
Non- Two “test” elements| Explain use of modified
standard connected but not by a relation as normal way t
pattern “modified” relation. connect tests
Cfs facts and| Explain analogize and
hypothetical connected distinguish relations and
but only by a general ask if either would beg
relation. appropriate.
Complete Diagram contains twq Ask to reflect on relation o
pattern tests not connected. the two tests.
(typically Diagram containg Ask to reflect on what
complex) hypothetical related tq student's argument would
worthy of | ots and test, and more be if confronted with the
reflection | yhan one test is present| hypothetical.

Figure 4. Dialectical Patterns, Weaknesses, and &#back

Examples of possible weaknesses associated wite theneral
types of dialectical patterns LARGO’s graph gramuhetects are
shown in Figure 4, along with the kind of feedbgmlovided.
They range from missing common elements and
predicted by the model to non-standard connectibias may
indicate errors in representing an argument and pésted
patterns that invite reflection about their sigrafice. Figure 3
illustrates an example of detecting a possible wesk listed in
Figure 4 (marked **), a hypothetical not relatedatoy fact or test
in the diagram. LARGO suggests that the studentsiden
whether the Alaska hypothetical (Figure 1, I. 56p&ld remain
unrelated to any test or fact element in the diagrBhe program

relsitio

cannot be sure that this hypothetical relatesgmposed test, but
that is often so and it seems valuable to suggestthe student
consider the possibility.

5. CONCLUSIONS

The LARGO intelligent tutoring system is intendedhelp first
year law students learn legal argumentation skijlsexample. It
engages students in studying transcripts of authelggal
arguments before the U.S. Supreme Court, and iphgrally
representing these arguments. The instruction &scusn
dialectical patterns associated with hypotheticalaspning:
proposing a test for deciding the case, posing thgiwals to
critique the test, and responding. As students ldpveheir
argument representations, LARGO provides feedbacgassible
weaknesses in their diagrams that are worth réfigcabout,
including structural, context, and content weakessi ARGO
has been used in four unrelated legal domains.

In a controlled experiment, we assessed the utfithe LARGO

tutoring approach, compared to standard mark-upnigaes that
law students typically use when studying legal tgd&]. The

experiment took place in the context of a firstrydiast semester
Legal Process course. We designed objective pi-past-tests
to detect any differences in students’ general tstdeding of the
method and purpose of hypothetical reasoning ioraegt, and in
their ability to recognize and reason about exampé the
dialectical pattern in near and far transfer protde We
compared any learning gains of students using tARGO

system’s graphical argument representations andibexk

mechanisms illustrated above and of a control gradgressing
the same oral arguments, but using a more traditiootepad-
and-highlighting environment. Consistent with oypébthesis, we
found evidence that lower-ranked students (as meddwy LSAT

scores) (1) learned skills and knowledge about thgiwal

reasoning in legal arguments significantly bettemt their control
group counterparts for a near-transfer problem set (2)

learned more than their control group counterpaltsut a central
skill, evaluating hypotheticals with respect tatges
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