The Politeness Effect

Running head: THE POLITENESS EFFECT

The Politeness Effect: Pedagogical Agents and liegu@utcomes

Ning Wand, W. Lewis Johnsdn Richard E. Mayér Paola Rizz4 Erin Shaw, Heather Collin%

Ynstitute for Creative Technologies %Information Sciences Institute
University of Southern California University of Southern California
13274 Fiji Way, 4676 Admiralty Way,
Marina del Rey, CA 90066 USA Marina del Rey, CA 90066 USA
Email: nwang@ict.usc.edu Email: johnson@isi.edu
3Dept. of Psychology “Dept. of Computer Science
University of California, Santa Barbara University of Rome “La Sapienza”
Santa Barbara, CA 93106-9660 USA Via Salaria 113, 00198 Roma Italy
Email: mayer@psych.ucsb.edu Email: pro4@libero.it
®Information Sciences Institute ®Dept. of Psychology
University of Southern California University of California, Santa Barbara
4676 Admiralty Way, Santa Barbara, CA 93106 USA
Marina del Rey, CA 90066 USA Email: hcollins@umail.ucsb.edu

Email: shaw@isi.edu

Corresponding Author:
Ning Wang

Ynstitute for Creative Technologies
University of Southern California
13274 Fiji Way,

Marina del Rey, CA 90066 USA
Email: nwang@ict.usc.edu
Tel: +1(310) 574-5700
Fax: +1(310) 574-1631



The Politeness Effect 2

Abstract
Pedagogical agent research seeks to exploit RaeeNass’s Media Equation theory, which
holds that users respond to interactive media theif were social actors. Investigations have
tended to focus on the media used to realize tHagmyical agent, e.g., the use of animated
talking heads and voices, and the results have i@esd. This paper focuses instead on the
manner in which a pedagogical agent communicattéslearners, i.e., on the extent to which it
exhibits social intelligence. A model of socialihelligent tutorial dialog was developed based
on politeness theory, and implemented in an ageatface within an online learning system
called Virtual Factory Teaching System. A serie¥Wtard-of-Oz studies was conducted in
which subjects either received polite tutorial feack that promotes learner face and mitigates
face threat, or received direct feedback that demds learner face. The polite version yielded
better learning outcomes, and the effect was amaglih learners who expressed a preference for
indirect feedback, who had less computer experieantg who lacked engineering backgrounds.
These results confirm the hypothesis that leanssrd to respond to pedagogical agents as social
actors, and suggest that research should focustetee media in which agents are realized, and

place more emphasis on the agent’s social inteltige
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The Politeness Effect: Pedagogical Agents and liegu@utcomes
1. Introduction

Researchers have for several years been investight potential of pedagogical agents to
promote learning. One of the most influential paperthis area was a study by Lester, Converse,
Kahler, Barlow, Stone and Bhogal (1997) that dertrated a Persona Effect, in which learning
was facilitated by an animated pedagogical agenttad a life-like persona and expressed affect.
The rationale for this research has been the neggiation hypothesis of Reeves and Nass (1996).
The media equation holds that people tend to resmmoimteractive media much as they do to
human beings. That is, they respond as if the meelia social actors.

A number of pedagogical agent investigations haneedeen conducted, seeking to
understand the Persona Effect in more detail, @plitate it in a range of learning domains
(Johnson et al., 2000; Moreno et al., 2001). Bselts of these studies have been mixed. For
example, a study by André, Rist and Muller (1998)veed that animated agents reduce the
perceived difficulty of the material being learnadd a study by Bickmore (2003) showed that
subjects liked an animated agent that respondeallgdo them, but neither study reported
significant learning gains. Moreover, several EsdAtkinson et al., 2005; Graesser et al., 2003;
Mayer et al., 2004; Mayer et al., 2003; Moreno Btayer, 2000, 2004) indicated that the agent’'s
voice was the significant contributor to learnindammes, not the animated persona. Thus the
Persona Effect is at best unreliable, and mayanlda a misnomer if the animated persona is not
the primary cause of the learning outcomes.

This paper examines a different approach to applyie media equation hypothesis to
intelligent tutoring. If as Reeves and Nass (1%2@jgest learners respond to pedagogical agents as

if they were social actors, then the agents’ effeaess should depend upon whether or not they
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behavdike social actors. The agents should be sociatilligent, acting in a manner that is
consistent with their social role, in accordancthwocial norms. In fact, human tutors make
extensive use of social intelligence when they watd and support learners (Lepper et al., 1993).
Thus, social intelligence in pedagogical agents bgaynportant not just to gain user acceptance,
but also to increase the effectiveness of the aggeatpedagogical intervention.

To test this hypothesis, a model of motivation&drial tactics was developed, based upon
politeness theory (Brown and Levinson, 1987; Johred@l., 2004). A preliminary series of
Wizard-of-Oz studies was conducted in which subjether received polite tutorial feedback that
promotes learner face and mitigates face threagoaived direct feedback that disregards learner
face. The polite version led to improvements imriegy outcomes, and the effect was amplified in
learners who expressed a preference for indiredibfck. We also observed effects on learner
attitudes and motivation (Wang et al., 2005).

We term the effect demonstrated here the Politd&isst. Our results suggest that
pedagogical agent research should perhaps placertgshasis on the Persona Effect in animated
pedagogical agents, and focus more on the Polgdfiésct and related means by which

pedagogical agents can exhibit social intelligandgeir interactions with learners.
2. Related work

In recent years, the recognition of the importasfcaffect and motivation in learning has led
increasingly to the development of socially-awagdagogical agents as reflected in the work of
Del Soldato and du Boulay (1995) and De Vicente Raith (2002). Heylen et al. (2003) highlight
the importance of these factors in tutors, and @xamhe interpersonal factors that should be taken
into account when creating socially intelligent gurter tutors. Cooper (2003) has shown that

profound empathy in teaching relationships is ingodrbecause it stimulates positive emotions and
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interactions that favour learning. Baylor and EB@003) have conducted experiments in which
learners interact with multiple pedagogical agemt®, of which seeks to motivate the learner. Other
researchers such as Kort et al. (Aist et al., 2802 et al., 2001), and Zhou and Conati (2003)
have been addressing the problem of detectingdeaffect and motivation, and influencing it.
User interface and agent researchers are alsonegito apply the Brown and Levinson model of
politeness to human-computer interaction in otlbatexts (Andre et al., 1998; Cassell and
Bickmore, 2003; Miller, 2002).

Porayska-Pomsta (2004) used the Brown and Levimsitel of politeness to analyse teacher
communications in classroom settings. Althoughelage similarities between her approach and
the approach described here, her model makes/edlaless use of face threat mitigating strategies.

This may be due to the differences in the sociateods being modelled.
2.1. Politeness Theory

Brown and Levinson (1987) have devised a crossH@lltheory of politeness, according to
which everybody has a positive and negative “faiegative face is the want to be unimpeded by
others (autonomy), while positive face is the wariie desirable to others (approval). Some
communicative acts, such as requests and offerghozaten the hearer’s negative face, positive
face, or both, and therefore are referred to as Faceatening Acts (FTAs). Consider a critique of
the learner such as “You did not save your fagh@nameters. Save them now.” There are two
types of face threat in this example: the criticsnthe learner’s action is a threat to positiveefa
and the instruction of what to do is a threat tgatiee face.

In the Brown and Levinson model, evaluation of fhueat depends upon several factors.
First, the relative weightiness of different fabeetats is culturally dependent. The weightiness of

a face-threatening act also depends upon thevelptiwer between the speaker and the listener.



The Politeness Effect 6

Tutors generally have power relative to learnaysys would generally expect tutors to make use
of weaker politeness strategies when speakingarodes than the learners use in reverse. Finally,
the weightiness of a face threat depends uponaitialslistance between the two parties. As two
people interact over time their social distancemfiecreases, reducing the severity of face
threatening acts and increasing the likelihood liadd-on-record strategies (i.e., direct requests
that lack face-saving features) will be used.

Speakers use various politeness strategies toataitigce threats, according to the severity, or
“weightiness”, of the FTA. In the above case (“Yaid not save your factory parameters. Save
them now.”), the tutor could omit the criticismtbe learner and focus on the suggested action, i.e.
to save the factory parameters. Alternatively thiertcould perform the face-threatening act off
record, i.e., so as to avoid assigning responsildithe hearer. An example of this would be “The
factory parameters need saving.” The face thretiteoinstruction can be mitigated using negative
politeness tactics, i.e., phrasing that gives #adr the option of not following the advice, e.g.,

“Do you want to save the factory now?” Positiveitgoless strategies can also be employed that
emphasizes common ground and cooperation betweduttr and learner, e.g., “How about if we
save our factory now?” Other positive politenesatsgies include overt expressions of approval,

such as, “That is very good”.
2.2. Analyzing politeness in tutorial interactions

To investigate the role of politeness in learnéottinteraction, we videotaped interactions
between learners and a human tutor while the sts@ere working with a particular on-line
learning environment, the Virtual Factory Teach8ygtem (VFTS) (Dessouky et al., 2001). VFTS
is a web-based factory modeling and simulationesgsStudents read through an on-line tutorial

in a Web browser, and carried out actions on th€S/8imulation as indicated by the tutorial.
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Learners were supposed to analyse the historyeofqars factory orders in order to forecast future
demand, develop a production plan, and then schédelprocessing of jobs within the factory in
order to meet the demand. The tutor sat nexteatidents as they worked, and could interact with
them as the student or the tutor felt appropr@tmpleting the entire scenario required
approximately two hours of work, divided into twessions of around one hour each. To analyse
the interactions, and use them in designing leaagent dialog, we transcribed them and annotated
them using the DISCOUNT scheme (Pilkington, 1999).

The politeness theory of Brown and Levinson (198@yed to be effective in accounting for
the tutorial tactics observed in these dialogs. foewing patterns of politeness strategies were
associated with each type of tutor support (liftech most to least frequent):

» Suggesting actions:

o0 To avoid threatening student negative face, tror tabstly applied negative politeness
strategies, e.g.: “You will probably want to loaktlae work centres”, or “Want to look
at your capacity?”. A negative politeness strategpd quite often by the tutor is
“conventional indirectness”: a compromise betwéendesires to be direct and to be
indirect, resulting in a communicative act that &amon-literal meaning based on
conventions. Examples from our transcripts aree¥irle asking you to go back and
maybe change it”, or “What they're telling youasggp and try to get the error terms”.
This strategy enables the tutor to deflect to yls¢esn or interface the responsibility of
requesting the student to perform an action.

o0 In other cases the tutor chose a positive poliestategy, by phrasing suggestions as

activities to be performed jointly by the tutor ahé learner, e.g.: “So why don’t we go
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back to the tutorial factory...”, or emphasize commgoals between the tutor and the
learner, e.g. “Run your factory, that's what I'd’'do
* Providing feedback:

0 Negative feedback might threaten the student'sipedace, so the tutor mostly used
off-record politeness strategies, e.g.: “So thehoalogy you used for product 1
probably wasn't that good.” In some cases, the futovided feedback by promoting
interest and reflection, as well as affecting farsgng “socratic” communicative acts
such as: “Well, think about what you did...".

In a preliminary study (Mayer et al., 2006), stuidenvere asked to rate 16 tutorial statements
on negative politeness (i.e., how much the tulomal me freedom to make my own decisions”)
and positive politeness (i.e., how much the tutas Yworking with me”). Consistent with Brown
and Levinson’s (1987) politeness theory, studeattdrdirect commands and commands attributed
to machines as lowest in negative and positivagrass, rated guarded suggestions and guarded
guestions as highest in negative politeness, dad gauarded suggestions and statements
expressing a common goal as highest in positivieepelss. This sensitivity to the politeness of on-
line tutor’s statements was stronger for studerits kaw rather than high computing experience.
These results have implications for the desigrobifgpconversational agents in educational

software, which were directly tested in the pressieriment.
2.3. Motivation Theory

Why is it that tutors attend to learner face, ameksto mitigate threats to learner face? It
could be a simple matter of common courtesy, aninpolite discourse. We conjecture that
there is more to it than that—that tutors emplolteoess strategies in order to promote

learning. More precisely, we hypothesize thatdherma relationship between learner face and
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learner motivational states, and that politenasdegiies can affect the impact of tutorial tactics
on motivational states. The motivational statéheflearner during learning can in turn have an
impact on learning outcomes.

Motivation is derived from the Latin verbovere(to move). In Pintrich and Schunk
(2002), motivation is defined as the process whegelal-directed activity is instigated and
sustained. Motivation can influence what, when, bod we learn (Schunk, 1991). Students who
are motivated to learn about a topic are apt t@gagn activities they believe will help them
learn, such as attending carefully to the instamgtmentally organizing and rehearsing the
material to be learned, taking notes to facilitatedsequent studying, monitoring their learning
progress, evaluating how well they're doing andragkor help when they don’t understand the
material (Zimmerman and Martinez-Pons, 1992). Ctillely, these deep learning activities can
improve the learning outcome. Also, motivation Isemreciprocal relation to learning:
motivation influences learning and what studerasrienfluences their motivation (Schunk
1991).

Over the years, there has been disagreement dl@nature of motivation and the
operation of motivational process. However, redesncagree on the behavioral indexes that
indicate the presence of motivation. The commosbduindexes are choice of tasks, effort and
persistence. Choice of task is a natural indicatonotivation. When students have a choice,
what they choose to do indicates where their mbotimds. Despite the intuitive appeal of choice
of tasks, choice often is not a useful index ofiwation in schools or experiment settings
because in many classroom and experiments, stutygntally have few if any choices (Brophy,
1983). Effort becomes the second index since |legroften is not easy. Students motivated to

learn are apt to expend effort to succeed. Pensisier time spent on a task, is also commonly
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used by researchers as a measure of motivatiode@81who are motivated to learn tend to
persist at the task, especially when they encouritstacles. Students who choose to engage in a
task, expend effort, and persist are likely to echiat a higher level (Pintrich and Schrauben,
1992; Schunk, 1991).

Knowing the behavioral indication of motivationtdts increasingly are exploring how to
structure cognitive and social factors to optineagner motivation. The work of Lepper on
highly effective human tutors (Lepper et al. 198&pper and Woolverton 2002) shows that up to
50% of the human tutor’s interactions with theudsnts are focused on affective elements. This
is because learning, especially deep learning stemte affiliated with negative emotions, in the
face of cognitive disequilibrium (Piaget, 1952).gbdive disequilibrium has a high likelihood of
activating conscious, effortful, cognitive delibeoa, questions, and inquiry that aims to restore
cognitive equilibrium. The affective states of assibn, and perhaps frustration, are likely to
occur during cognitive disequilibrium (Kort, Reiland Picard, 2001). Moreover, Lepper and
Hodell (1989) identified several factors that cdmite to learner motivation: curiosity,
confidence, challenge, and control. We seek taengedagogical agents that promote learners’
self-confidence and control, in particular, by ughcing the learner’'s sense of autonomy and
approval.
2.3.1.Sense of Autonomy

Sense of autonomy is a feeling that your actiamisnpeded by others. Sense of autonomy
does not directly translate to “control” in eduoatl psychology literature. The notion “control”
has two aspects of meaning. The first aspect rededreedom of choice. Students are in control
if they are free to choose what they want to lesehJearning goals, make and follow plans to

achieve their goals. Even in a classroom or expartreettings, when a learning task is given,
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students often are free to choose how they warditiy out the learning task instead of just
following the teacher’s instruction. The secondeaspefers to “locus of control”, which means
the learner’s beliefs about the extent to whichrthehaviors influence outcomes. Students who
believe they have control over whether they succeddil would be more motivated to engage
in academic tasks, expend effort, and persist fiicult material than students who believe their
actions have little effect on outcomes. In tureseér motivational effects should improve
learning. Sense of autonomy is more in accordanitethe first aspect of the notion “control”.
Respect of learners’ need for autonomy promotdssativated and self-regulated learning.
Providing learners with choices and a sense ofrabaver their learning outcomes may enhance
intrinsic motivation (de Charms, 1968; Deci, 1980).

deCharms (1968) used the concept of perceived lofccsusality to emphasize that, when
people feel autonomous, they experience the immtaif their behavior to be within themselves
and they become more intrinsically motivated. Gadther hand, when the perceived locus of
causality is external to themselves, people terldg® intrinsic motivation because their need for
autonomy is not satisfied. Thus any factor thatioe$ an external perceived locus of causality is
predicted to diminish intrinsic motivation, and gagtor that fosters an internal perceived locus
of causality is predicted to enhance intrinsic wetion.

Numerous studies have found that positive perfonadeedback enhances intrinsic
motivation because it supports their perceived aenre (Deci, 1971), while negative
performance feedback undermines intrinsic motivaliecause it diminishes their perceived
competence. Thus, telling people they did wellraaetivity tends to increase their interest in the
activity, but telling them they did badly tendsdiminish their interest (Vallerand and Reid,

1984). However, subsequent studies by Fisher (1@7@)Ryan (1982) indicated than perceived
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competence enhances intrinsic motivation onlyig accompanied by supports for autonomy.
Kast and Connor (1988) did a comparable experinmewhich they provided positive feedback
with either a controlling or non-controlling styd@d found that controlling positive feedback
undermined intrinsic motivation, whereas positigedback that was clearly non-controlling
enhanced it. This experimental result is consistetiit Fisher’'s (1978) and Ryan’s (1982)
findings about the importance of giving positivedeack in a way that also supports autonomy.
2.3.2.Sense of Approval

As described in the previous sections, a politertteéspects student’s need for approval.
This in turn can help boost and maintain the sttideself-efficacy. Compared to self-confidence,
self-efficacy is subject-specify confidence in anability to perform a task. As Bandura (1986,
p. 391) defines it, “self-efficacy is people’s judgnts of their capabilities to organize and
execute courses of action required to attain dasgghtypes of performances”. Students with low
self-efficacy tend to have stronger need for aparabout their actions in order to maintain their
self-confidence. A polite tutor, not by simply tiating the student, but offering feedback in a
way that meets student’s need for approval, helpease student’s self-efficacy. While
student’s self-efficacy increases, a polite tutmm belp maintain the self-efficacy. Self-efficacy
affects choice of activities, effort, and persisenPeople holding low self-efficacy for
accomplishing a task may avoid it; those who belihey are capable are likely to participate.
Especially when they encounter difficulties, eftimaus students work harder and persist longer
than those with low self efficacy.

Self-efficacy is strongly related to two of the mation indexes: effort and task persistence
(Bandura and Cervone, 1983, 1986: Schunk, 199%¥nees with high self-efficacy beliefs are

likely to exert effort in the face of difficulty @npersist at a task when they have the requisite
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skills. Self efficacy has been linked to not just uantity of effort, but the quality of effort in
terms of the use of deeper processing strategaegeameral cognitive engagement of learning
(Pintrich and Schrauben, 1992). Pintrich and Deo&(b990) found that junior high students

high in efficacy were more likely to report usingrious cognitive and self-regulatory learning
strategies. In a series of experimental studidsyi®c (1982, 1983a, 1932b, 1983c, 1983d, 1984,
1996) found that students with stronger self-efficenastered various academic tasks better than
did students with weaker self-efficacy. In additittimeese studies showed that efficacy was a
significant predictor of learning and achievemengn after prior achievement and cognitive
skills were taken into consideration.

This pattern could be explained by the interdependdationship between self-efficacy
beliefs and self-regulated learning strategies kiasd Hoy 2002). Self-regulated learners have
been described as individuals who set goals, pl@anize activities, monitor their progress, and
evaluate how they are doing (Azevedo and Cromle942Zimmerman and Schunk, 2001).
Level of self-efficacy predicts student’s use ofjcihive strategies and self-regulation. Use of
these strategies then predicts academic achiever(@nimerman, 1995). As students increase
their use of learning strategies and their acad@eiformance improves, their academic self-
efficacy increases. Both self-regulated learning) seif-efficacy judgments require a similar
series of cognitive and metacognitive processuiol self-observation, self-judgments, and
self-reaction. In judging the discrepancy betweehére | am” and “where | want to be”, the
student ascertains whether current efforts havenfahort of the goal. If so, self-regulated
learners can exert more effort or even try ancghrategy. If self-regulated learners see their
progress toward a goal as acceptable, not onlpelpanticipate the satisfaction of reaching the

goal, they also feel enhanced self-efficacy andvabbn.
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2.4. Politeness and Motivation

Although politeness theory and motivation theomneoout of distinct literatures, their
predictions regarding the choice of tutorial intdi@n tactics are broadly consistent. This is not
surprising, since the wants described by politetiessry have a clear motivational aspect; negative
face corresponds to autonomy, and positive facesoonds somewhat to approval and self-esteem
in educational settings. Therefore, we are lethittktthat tutors may use politeness strategies not
only for minimizing the weightiness of face threatgy acts, but also for indirectly supporting the
student’s motivation. For instance, the tutor msg positive politeness for promoting the student’s
positive face (e.g. his desire to be recognizeal agccessful learner), and negative politeness for

supporting the student’s negative face (e.g. lsgreléo make his own choices).
3. Hypothesis

In conclusion, based on Brown and Levinson’s poéss theory, we hypothesize that an
intelligent tutor that adopts appropriate politensgategies can promote learner’'s motivation
and in turn improve learning results. Thereforepnedict that students who learn to use the
Virtual Factory Training System simulation with an-screen agent who uses polite requests will
learn better than students who learn with an oaestagent who uses direct requests. More
specifically, we hypothesize:

H1: students who learn to use the Virtual Factaaifling System simulation with an on-
screen agent who uses polite requests will do toisiée students who learn with an on-screen

agent who uses direct requests on post learnihg tes
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H2: students who learn to use the Virtual Factaaifing System simulation with an on-
screen agent who uses polite requests will repghteln motivational state than students who

learn with an on-screen agent who uses direct stgue
4. The Wizard-of-Oz Experiment System

To evaluate the intervention tactics, we creatédzard-of-Oz experiment system aimed at
teaching students how to use the Virtual Factogchig System (VFTS). The system includes
student’s and experimenter’s interfaces. The WizdiQz interface, as part of experimenter’s
interface, enables a human tutor to use the pebtemodel to generate the tutorial dialog for those
tactics. Behind the scenes, Plan Recognition andd-of Attention modules monitor the student’s
progress and help the experimenter analyze stbhadatvior. From the Wizard-of-Oz interface, the
tutor selects an item (e.g., “copy_factory”) théwases from among a set of communicative acts
associated with the current pedagogical goal (&nglicate action & explain reason” or “tell how
to perform action”) and generates an intervenfidme intervention is sent to the agent window on
the student interface. An animation engine (Shaal.e2004) produces the gestures and a text-to-

speech synthesizer synthesizes speech from the text
4.1. The student’s and experimenter’s interface

The student’s interface is shown in Fig. 1. Thead4l Factory Teaching System (VFTS)
(Dessouky et al., 2001) is displayed on the Idfie VFTS is a web-based factory modeling and
simulation system developed for industrial systemgineering students for a product inventory
and management class. Students model factorigsdayfying properties of machines and
products, forecasting product demand, planningycbrelease, and simulating product

production for their factory.
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Figure 1. Student’s screen during the Wizard-ofe®geriment.

At the top right of the interface is tggent Windowwhich contains a chat window for
communicating with the agent (or human tutor duthngWizard-of-Oz experiment) and an

animated character that generates speech andegedur the bottom right is a browser

Start the system and log with your assigned user name and password if you have not done 50
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o Seiect ‘DK 1o cratea copy named "group®_*user” *Fictory” ¥ou may clange the
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containing the tutorial. Students follow the tuébion the VFTS using a browser that supports

inline questioning, with all questions directedhe Wizard-of-Oz tutor. The tutorial teaches the

concepts and skills needed to understand and aséRRS.

All student keyboard and mouse inputs are sent tuathke server for the Plan Recognizer

to analyze. The Plan Recognizer compares the dfaaation with the expected action,

categorizes the action as 1) progress toward tak Bpan error or inappropriate actions, or 3) a

step performed in wrong order, and indicates wiatiext step should be.
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A web camera is placed on top of the monitor tokidaarner’s gaze. This, combined with
keyboard and mouse information, is used by a Fot@stention model to infer which window
is the learner’s current focus. The focus of d@tbeninformation helps the system to determine

the learner’s intended goal.
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Figure 2. The tutor’s screen during the Wizard-aféperiment.
Fig. 2 shows the experimenter’s screen. On thebotight is the Wizard-of-Oz interface.
This semi-automated interface enables a human tim&elect tactics and use the politeness
model to generate the tutorial dialog for thoséicacThe main panel, with its four student
activity windows, is on the lower right hand sidée windows display the student’s (a)
completed plans (a group of actions that togetbleieae a specific goal), (b) current action, and
(c) the inferred next action from the VFTS Plan &guzer. A fourth window displays the

paragraph of the tutorial that is currently visjlite help the experimenter infer the learner’s goal
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To communicate with the student, the tutor selantgem in the student activity window
(e.q., “copy_factory”) then chooses from amongtao§eommunicative acts associated with the
current pedagogical goal (e.qg., “indicate actioeXplain reason” or “tell how to perform
action”). The Dialogue Generator then automaticgdéiperates a feedback intervention based on
tutor’s selection (e.g, “How about we copy the dag?”). The intervention is sent to the Agent
Window on the student interface. An animation eadf@haw et al., 2004) produces the gestures
and a text-to-speech synthesizer synthesizes sfreactihe text.

The window at the top right is the interface fottieg the parameters of the politeness
model. The parameters are initialized at the beggaf a tutorial session and are not manually
modified during the session. The window at thelé&fpshows which area of the screen the
learner is focusing on, inferred by the Focus déAtion model. This enables the tutor to tell
whether the learner is currently reading the tatpworking on the VFTS or reading/typing in

the Agent Window.
4.2. Dialogue Generator

The Dialogue Generator is used to generate feedhtarkentions based on tutor’s
selection of communicative act and politenessexgias. The politeness module and dialog
generator are part of an overall pedagogical agehitecture, which includes other modules to
detect learner focus of attention, including eyeegaacking, and to recognize plans that the
learner is carrying out, as described by Qu €R8l04). This information can be provided to a
remote tutor, operating a Wizard-of-Oz interfaeetteat the tutor can decide when it is
appropriate for the agent to interact with thernear

Based upon analyses of the videotaped study, S&uwderand Wauter Bosma developed a

natural language generator for producing appraprigeraction tactics. The generator takes as
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input a set of language elements — short noun phrasd short verb phrases in the target domain
— and predicates describing the desired dialog mibebooses an utterance pattern that matches
the dialog move predicates most closely, instaggidgtwith the language elements, and
synthesizes an utterance, which is then passéxtguidebot persona for uttering using text-to-
speech synthesis.
<move>
<I--7SP147:11T -->
<!-- So number 2, the number of seasons may ndtthen.-->
<predicate role="initiating" move="all" hame="aatib"/>
<predicate role="initiating" move="all" name="nouwd
<predicate role="initiating" move="hint" name="s.egy"/>
<predicate role="initiating" move="inform" name=&dtify"/>
<predicate role="initiating" move="reason" namej=n"/>
<template>
So
<nounphrase case="object" type="parameter" nhamesthmounphrasel"/>
may not
<verbphrase type="parameter" name="actionl.actidorti="infinite"/>
</template>
</move>
Figure 3. An example dialog move template
The underlying generation scheme utilizes DISCOWAY & way of classifying dialog
moves. It operates on a set of move templates, &@aghich includes a set of DISCOUNT
predicates and a template for expressing the mowmatural language. The templates specify
slots for language elements, which are filled friwe language elements supplied to the
generator. The move templates and language elemengpecified using XML syntax and all
defined in one language definition file. Fig. 3 wiscan example move from the language

definition file. The moves are based upon utteraricand in the dialog transcripts; the

comments at the top of the move template show tilgenal utterance and the transcript and time
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code where it was found. The move template magifiathe move in multiple ways, reflecting
the fact that the same utterance may have multgoiemunicative roles, and different coders
may code the same utterance differently.

Using this generation framework, it is possibl@tesent the same tutorial comment in
different ways. For example, a suggestion to perfan action, such as saving the current factory
description, can be stated either directly (e §ave the factory now”), as a hint, (“Do you want
to save the factory now?”), as a suggestion of wheatutor would do (“I would save the factory

now”), as a suggestion of a joint action (“Why doné save our factory now?”), and etc.
4.3. Politeness Model - Extend Brown and Levinson’s Pdéness Model

Having defined this set of dialog moves and hawinglemented a generator that can
produce them, the next challenge is to determinetwiactic to employ in which circumstances.
How does the choice of interaction tactic depenahupe learner, the topic being discussed, and
the state of the social interaction between thenéraand the tutor?

The politeness theory of Brown and Levinson (19&ps provide a rationale for these
decisions. Although the Brown and Levinson modelasspecifically aimed at modeling tutorial
dialog, it provides a good means of accountingséorability in tutorial dialog. The interaction
tactics observed in the recorded dialogs, wherr dki@bald-on-recordstatements, have the
effect of mitigating face threats. Since offersad/ice and requests to perform actions are face
threatening acts, the theory predicts that tutolisemploy face mitigation strategies for these
kinds of interactions, but not for other dialog reesuch as explanatory comments. This is
consistent with the observed data. The theory ptethat the incidence of face threat mitigation

strategies will decrease as tutor and learnerantdor longer periods of time. This trend is also
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observable in the data that we have collectedinitidence of bald-on-record tactics was greater
in the follow-on tutorial sessions than in theialisessions.

We extend the Brown and Levinson model in certagpects. First, whereas Brown and
Levinson’s politeness model assigns a single nunvailue to each face threat, we extend their
model to consider positive face threat and negditive threat separately. This enables us to
select a redressive strategy that is appropriateettype of face threat. For example, if an FTA
threatens negative face but not positive face, thempoliteness model should choose a
redressive strategy that mitigates negative fa@athin contrast the basic Brown and Levinson
politeness model would consider a redressive glyaiamed at positive face to be equally
appropriate. Second, we allow for the possibiligttthe tutor might wish to explicitly enhance
the learner’s face, beyond what is required togate immediate face threats. For example, if the
tutor judges that the learner needs to feel moo®nirol, he or she will make greater use of
redressive strategies that augment negative face.

Altogether, the amount of face threat redress tisrdened by the following formulas,
which are slight elaborations of the weightinessiaas proposed by Brown and Levinson:

Wiy = D(T,S) = P(T,S) + R + A,
W, =D(T,S)-P(T,S) + R+ A_

Here W and W._ are the amounts of positive and negative facatheslress, respectively,
T represents the tutor and S represents the stUd@nts) is the social distance between the tutor
and the student, and P(T,S) is the amount of spoiakr that the tutor has over the studegt. R
is the inherent positive face threat of the commaiinve act (e.g., advising, critiquing, etc.,), R
is the inherent negative face threat of the acts the amount of augmentation of positive face

desired by the tutor, amd is the desired augmentation of learner negative.fa
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Additional factors clearly need to be taken intoamt besides politeness theory in order
fully account for the influence of interaction tiaston learner motivation. For example,
politeness theory per se does not explain thelvelaifrequency in our data of comments aimed
solely at positive face, e.g., expressions of ptdisour analyzed dialogs, positive praise is
confined to the ends of VFTS sessions, when thadedas completed the assigned tasks. One
way to account for this is to note that learneesraotivated not just by positive face, i.e., to be
approved of by the tutor, but by a desire for séficacy, i.e., to approve of their own
performance. Since VFTS tasks take some time t@b=im it is difficult to tell whether the
learner is doing well until after the learner hawked on the task for a long of time. If a learner
recognizes this, then frequent praise from thertanight be regarded as insincere. This is an
account that needs to be tested in other domaimsienthere are more frequent opportunities to

evaluate learner work.
4.4. Politeness Model - Implementation

Mattijs Ghijsen and Herwin van Welbergen have dawetl a politeness module that
implements the politeness / motivation model désctiabove, and interfaces to the natural
language generator. The combined dialog generatestas input the desired utterance type,
language elements, and a set of parameters gogdata threat mitigation (social distance,
social power, and motivational support) and gemsrah utterance with the appropriate degree of
face threat redress.

The utterance types are classified in accordanteBlom’s (1956; Anderson et al., 2001)
taxonomy of educational goals. Bloom categorizefruictional actions into three groups:
cognitive, concerning the development of intellettbilities and skills; affective, comprising

interests, attitudes, and values; and psycho-migarding the manipulative or motor- skill
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area. The objectives most relevant to the VFTSrara the cognitive category: Knowledge, i.e.
the recall of specifics, universals, methods amdgsses — such as mastering the concept of
forecast, or the planning process; Application,the use of abstractions in concrete situations —
for instance the application of a specific forerasmethod to the simulated factory; and
Synthesis, i.e. the putting together of elementsgarts so as to form a whole —such as
producing a plan of operations to perform on thd Sknterface.

These cognitive goals, applied to the set of iatsfobjects in the VFTS interface, and to
the concepts and tasks described in the tutoriedmads for the VFTS, determine the set of
possible communicative acts that the dialog geoeraeds to generate. The repertoire of
utterance patterns and language elements was extascheeded in order to cover this set.

To choose the appropriate interaction tactic, thiégness generator first computes target
positive and negative politeness values for th@esitterance. The positive and negative
politeness values are computed in order to couttténa weightiness of the face threat, as well
as to achieve additional motivational influenceiracated in the formulas in the previous
section. Social distance, social power, and matwat influence are all parameters that are
supplied to the politeness generator and are paligradjustable.

Once the target politeness values are chosengtiergtor chooses from a library of natural
language templates one that matches the targéempedis values most closely. Each template, as
in Fig. 1, is assigned a positive and negativet@odiss value. A template is chosen that
minimizes the sum of the distances between deamddchosen politeness values, for both
positive and negative politeness. When multiplepiates have an appropriate politeness value
one is chosen that matches the greatest numbeow# predicates.

Table 1.Face threat redress strategies for different utterdypes
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Utterance Type Politeness strategies

Suggest action Bald on record, conventional indgiress, joint goal, student
goal, question, suggestion, tutor goal

Explain concept Bald on record, positive politenestend to hearer,
student’s goal, impersonalize, off record

Explain tutorial Bald on record, tutor goal, jogual, suggestion

Suggest interface operation  Bald on record, commeal indirectness

Explain interface object Bald on record
Socratic hint Socratic hint
Action feedback Bald on record, positive politeness

To apply this politeness module, it is necessa@stign politeness values to each template
in the library. To assign these values, we groupetplates according to the politeness strategies
that they exhibit, as shown in Table 1. Examplesawh politeness strategies used are shown in
Table 2. These categories were derived from arsabfghe background dialog transcripts, and
then mapped onto the general strategies identifyd@rown and Levinson such as bald-on-
record. We then assumed that all templates emga@yigiven strategy should be assigned the
same level of politeness—not strictly true, sineecpived politeness depends upon context, but
adequate as a first approximation. We then cremtpgestionnaire containing examples of
different politeness strategies, and had subjectkiate each example in terms of negative and
positive politeness. The mean negative and pogibi¢eness scores were then assigned to the
templates in the library.

Table 2.Face threat redress strategies used and examples

Politeness strategies Example

Attend to hearer As you might already know, a séstic model randomizes
the planning methodology.

Bald on record Read the paragraph more carefully.
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Conventional indirectness The system is askingtyaet the parameter.

Impersonalize It might be useful to read the paaplar

Joint goal Why don't we read the paragraph morefiahy.

Off record It's important to read the paragraph.

Positive politeness It is usually hard to underdtdre paragraph.
Question Do you want to set the parameter?

Socratic hint Take a look at the paragraph andvee you think.
Student goal You might want to read the paragraph.
Suggestion | suggest that you read the paragrapé caoefully.
Tutor goal | would read the paragraph more cangfull

5. Experiment Method

5.1. Participants and Design

Fifty-one students participated in the study,udahg 17 students from the University of
Southern California (USC) and 34 students fromtheversity of California, Santa Barbara
(UCSB). The students from USC were either engingegraduate or undergraduate students, and
all were male. The students from UCSB were mosttjengraduate students from introductory
psychology classes. Among subjects from UCSB, 1erh are female and 17 are male. Five
students from USC patrticipated in a pilot studyjchtallowed us to test the experiment set-up.
Four other students were excluded due to techditfelulties during the experiment or extremely
high ability to complete the task without tutorinig. the main experiment, 20 students served in the
polite group and 17 served in the direct group.

The experiment system was configured so that thecoeen agent produced polite
suggestions (Polite version) or direct suggest{Di®ct version) in response to learner queries. |

the Polite version, positive and negative politenedues varied randomly in a moderate to high
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range, causing the tutor to use politeness iniatyaf ways both in giving hints and in providing
feedback. In the Direct version, positive and ngggioliteness values were fixed at minimum
values, forcing the tutor to communicate directigd @ot allowing for mitigation of face threat. In

all other respects the two versions were identical.
5.2. Measures

Pre-questionnaire packé&re-questionnaire packet includes a backgrounstigneaire and a
personality questionnaire. The background questioarsolicited basic demographic information,
including the learner’'s age, gender, major, le@ysiyle, experience with computers, and
background in engineering. The personality quesaoe consisted of 20 questions from the
International Personality Item Pool (2003), inteshtiemeasure self-esteem, need for cognition,
extroversion, and optimism.

Post-questionnaire packPist-questionnaire packet includes a motivati@stgonnaire and
a learning outcome test. The motivation questiaeraraluated the learner’'s motivation and
perception of the Wizard-of-Oz tutor. The learniugcome test tested how much students have
learnt from the Virtual Factory Training System.

Computer skills, engineering background, preferdncéndirect helpAll three scales were
measured in the pre-questionnaire. Computer skadls measured using a single item “My level of
SKILL in using a computer is: ” with a 5 point met(l = Very low; 5 = Very high). Students were
asked about their engineering background by ansgéyies” or “No” to the statement “I
study/work in an engineering discipline.” To measstudents’ preference for indirect help, we
asked them to evaluate the statement “| prefeetimlol about my mistakes in a DIRECT

MANNER or | prefer to be told about my mistakesiRPOLITE / INDIRECT MANNER (e.g.
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direct: ‘This is wrong’, polite: ‘Perhaps you coutg this...’)". This scale was measured using a 5
point metric (1 = Strongly prefer direct; 5 = Stgbnprefer indirect).

Self-esteem, optimism, need for cognition, extsaweiT hese four scales are measured using
items from the International Personality Item R@6I03). These scale were measured with a 5
point metric (1 = Very Inaccurate; 5 = Very AccaatThese items were issued in the pre-
guestionnaire packet.

Tutor helpfulness scaléNe constructed a 8-item tutor helpfulness s@aefficient alpha =
.73), included in the post-questionnaire. Thisesgads measured with a 5 point metric (1 =
Strongly Disagree; 5 = Strongly Agree). Sample genclude: “The tutor made it easier for me to
follow each step.” and “The tutor helped me to tdgmy mistakes.”

Self-efficacy scaleSelf-efficacy was measured using a 3-item qcalefficient alpha = .71)
we constructed, presented in the post-questioniidiie scale was measured with a 5 point metric
(1 = Strongly Disagree; 5 = Strongly Agree). Sanigims include: “l feel confident of my ability
to complete another VFTS problem of the SAME LEVEL.

Sense-of-Control scaléNe constructed a 5-item sense-of-control scaefficient alpha =
.63), included in the post-questionnaire. Thisesgads measured with a 5 point metric (1 =
Strongly Disagree; 5 = Strongly Agree). Sample génclude: “I felt | was given total freedom in
making decisions at every step.”

Interest, liking of tutor, wiliness to work withtéw again We indexed the students’ interest
using the item “I think my interest increased asttitorial progressed.” Liking of tutor was index
using item “I like the tutor.” Work with tutor agaivas indexed using item “l would like to work
with the tutor again.” These items were preseradte subjects in the post-questionnaire. All three

scales were measured with a 5 point metric (1 en8ty Disagree; 5 = Strongly Agree).
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Learning scaleStudents were asked to take a test which coraingiestions about the
Virtual Factory Training System. Sample items idelu*What does planning function do?” Within
the 35 questions, 17 were easy questions and Idi@cult questions. These questions were
included in the post-questionnaire packet. Studeats presented with the test after filling out the
motivation questionnaire fro the post-questionnpaeket. All questions are multiple choice
guestions. Each question is graded for 1 pointrdtsea total of 35 points.

Frequency of tutor interventidfrequency of tutor intervention was measured lytiong
how many times tutor has intervened, then dividy ithe length of the session.

5.3. Apparatus

The apparatus consisted of a Dell desktop compuitiera 20 inch color monitor at the

student end and a Dell desktop computer with dd@héh color monitors at the tutor end.
5.4. Procedure

Students were randomly assigned to either a godiggment or a direct treatment. Students
were seated at a desk with a computer and wessltestividually. Two pre-tests were
administered: the background questionnaire angersonality questionnaire. To provide
experience with the VFTS, the experimenter provigédef introduction to the game and asked
the learner to solve a basic assembly-line desigiolgm. The learner then interacted with the
VFTS — using either the polite or direct tutor +&pproximately 35 minutes. Then, two post-test

guestionnaires were administered: the motivati@stionnaire and the learning outcome test.
6. Results

Since the experiment materials and the proceduees mentical, we combined the data

collected from the experiments carried out in th@mmer of 2004 at USC and in the fall of 2004 at
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UCSB. A two-way analysis of variance (ANOVA) usicgndition (polite vs. direct) and
experiment location (USC vs. UCSB) as between-stifgetors showed that there was no
significant interaction between condition and expent locationf~(1, 33)=0.003p=0.957.
Therefore, we focused on comparing the polite arettdconditions using two-tailed t-tests on the
combined data (with alpha pk .05).

We grouped 37 students into two groups: 20 studertke polite and 17 in the direct group,
based on the treatment they received. For eaclpgnaicalculated the average score of the

learning outcomes tests and applied Student’'s taemalyze the differences between the groups.
6.1. Do Students Learn Better with a Polite Tutor?

Overall, students who received the polite treatnsented better (Mi=19.45,
SDpoiie=5.61) than students who received the direct treatr{Myirec=15.65, Slarec=5.15). This
is consistent with what we found in our previoust{study (Wang et al., 2005). A t-test revealed
that the difference between the groups was stailstisignificant t(35)= 2.135p=0.040,
d=0.73. The scores range from 7 to 31 with an awecdd 7.70.
Is Politeness Particularly Effective for Certainpbs of Students?

Even though the politeness strategies had a pesitipact on student learning overall, we
are interested in whether certain subgroups ofestisdwvere particularly influenced by politeness
strategies. To investigate this issue we pargtbstudents into subgroups based on their
responses to the background and personality quesiiies, and then compared the mean score
on the learning posttest by polite and direct geoigp each subgroup. In particular, we
partitioned students based on their self-reportedputer skills, engineering background,
preference for direct help, and various person#iays.

Is Politeness Particularly Effective for Studentthviiower Computer Skills?
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From students’ self-ratings of their computer skilwe found that almost all students rated
their computer skills either average or above ayeréVe then grouped students into 2 groups,
19 with average computer skills and 17 with aboxerage computer skills (one student with
below average computer skill was not included dute¢hnical difficulties). Overall, students
with above average computer skills performed béftan students with average computer skills.
This may because our test-bed, VFTS, is a relgte@nplicated computer-based teaching
system. Better computer skills help students undedsthe basic concepts of operations in
VFTS. But for students with average computer skilese who received polite treatment
(Mpoite=18.42, SRuie=5.02) performed marginally better than those wdueived direct
treatment (Mirec=14.14, SRirec=3.39),t(17)= 1.993p=0.063. We did not observe this
difference within students with above average caepskills. In this case the tutor, either polite
or direct, has less impact on students learninfppaance. On the other hand, students with
poorer computer skills relied more on tutor to hikm through the learning task.

Is Politeness Particularly Effective for Studenithaut Engineering Background?

We asked the students whether they work or studyiengineering discipline. Within the
students with no engineering background (28 stigjewe found a major difference between the
polite (Myoite=18.80, S[ie=5.80) and direct groups (vk.=14.08, Slrec=4.37),1(26)=2.403,
p=0.024. We did not find much difference within emggring students (9 students). VFTS is a
system built for Industrial Engineering studentst students who do not work/study in an
engineering discipline, such as psychology studg@eigorming tasks in the VFTS could be
much more challenging. This is consistent with logwothesis that students with better ability to
perform the task relied less on the tutor.

Is Politeness Particularly Effective for StudentsowPrefer Indirect Help?



The Politeness Effect 31

Direct help consists of tutor feedback that is deéwd any politeness strategy, while
Indirect help consists of feedback that is phrasedg politeness strategies. Based on students’
preference of direct or indirect help, we grougeeht into 3 groups: 15 preferred direct help, 13
preferred indirect and 9 had no preference. Fatesits who preferred direct help or did not have
any preference, we did not observe any differenadaby the polite tutor. In contrast, for
students who specifically reported their prefereiocendirect help, the polite tutor had a
significant effect on their learning performance,gi=20.43, SQoite=5.74, Miirec=13.00,
SDyirec=4.56),t(11)= 2.550p=0.027.

Is Politeness More Effective for Students with ieatar Personality Characteristics?

We measured 4 personality traits: self-esteempugtn, need for cognition and extroversion.
On self-esteem and optimism, we found our samgleilolition was skewed — most subjects had a
high self-esteem and were optimistic. We groupedesits based on their level of need for
cognition and extroversion. On overall learningitess we did not find interactions between these
two personality traits and use of politeness gjrage However, on students’ performance on
learning difficult concepts, there were some irgeng differences between the polite and direct
groups.

For the 20 students who scored high on extroversierfound out that the polite tutor helped
students to learn difficult concepts more thandinect tutor did (Moiite=10.46, SQoite=2.07,

M irec=8.56, SQirec=1.59,1(18)= 2.259p=0.037). We found the same difference for 22 sttglen
who scored high on need for cognitionggk=10.00, SRoite=1.48, Miirec=8.18, SQirec=2.52,

t(20)= 2.061p=0.053). Students with high need for cognition@bably more motivated to learn
difficult concepts. Students with high extroversame more open to discuss their problems with the

tutor when trying to understand difficult concefithis leads us to conclude that, when learning
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materials are relatively challenging, students wither high extroversion or need for cognition
were more likely to be influenced by politenesatsties.
Do Students Like the Polite Tutor More than theeBirTutor?

On the post-questionnaire, students were askedemhet not they liked the tutor. We
grouped students into 2 groups based on their ass@@ students liked the tutor and 17 did not or
had no preference. We did not find statistical ificgnce between the polite and direct group
among students who did not like the tutor or ditthave a preference. However, among students
who reported that they liked the tutor, we fourat $tudents who worked with the polite tutor
performed better than students who worked withdtheet tutor (Mpoite=20.33, S[iite=5.26,
Mirec=15.50, SRiec=4.96,t(18)=2.058p=0.054), especially on learning difficult concepts
(Mpoiite=11.08, Shiite=2.61, Miirec=8.38, SQirec=1.77,t(18)=2.559p=0.020). However, whether
students like the tutor or not is not as accurgtesdictor of learning performance as preference fo
direct help.

Do Students Want to Work with the Tutor Again?

We also asked students in the post-questionnaieghwhor not they would like to work with
the tutor again. We grouped students into 2 grxaged on their answers: 22 students indicated
they would like to work with tutor again and 15 didt or had no preference. We did not find
statistical significance between polite and digFoup within students who would not like to work
with the tutor again or did not have a preferefktmyvever, within students who reported a desire to
work with the tutor again, we found that student®worked with the polite tutor performed better
on learning difficult concepts than students whaoked with the direct tutor (Mi=10.92,
SDpoite=2.75, Miirec=8.50, SQirec=1.51,t(20)= 2.482p=0.022).

Does Frequency of Tutor Intervention Moderate tbéténess Effect?
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Tutor attentiveness could be a factor that affestadents’ learning outcomes. During the
experiment, tutor attentiveness was balanced umaterexperimental conditions. However, how
many times of tutor gave feedback to the studespedded on the students’ need. We grouped
students into two groups based on the amount of feédback: 11 students in low and 26
students in average-to-high groups. On averagestagpent 36 minutes on the VFTS. We
considered a low interaction as less than 20 fedkdbaduring the experiments, while average to
high is 20 or more feedbacks. Our hypothesis isviien the number of tutor interventions is
low, politeness would have less effect on studdatshing. The result confirmed our hypothesis.
We found that when the tutor’s interventions wew, lthe polite tutor did not affect students
learning as much. However, when the tutor’s intetio®s were average to high, the polite tutor
made a big difference (Mie=18.21, SRyiite=5.60, Miirec=13.83, Slairec=3.35,1(24)= 2.365,
p=0.026).

6.2. Motivation Results

Does Politeness Increase Students’ Self-Efficageose-of-control?

We compared students’ answer to the post-questienaiad found no significant difference
on self-report of self-efficacy (Miw=2.03, SQoite=0.76, Miirec=2.13, SQirec=0.61,1(35)= —0.45,
p=0.28) and sense-of -control {Me=2.93, SRoite=0.54, Miirec=3.04, SQirec=0.81,t(35)= -0.47,
p=0.11) between Polite and Direct condition.
Does Politeness Increase Students’ Interest?

Again, we didn’t find statistically significant dgrence between students received polite and
direct treatment on self-reported interespd=3.40, SRoite=1.19, Miirec=3.35, SRirec=0.86,
t(35)=0.14,p=0.89).

Does Politeness Increase Students’ Perception wirHelpfulness?
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From the post-questionnaire, we found no statistisanificant difference between students
from polite and direct group on tutor helpfulnegdiie=2.05, SQoite=0.47, Miirec=2.45,
SDyirec=0.56,1(35)=-2.25,p=0.49). This indicates that politeness didn’t iase students’
perception of tutor’s helpfulness.

6.3. Discussion on Motivation Result

In our study, we used a self-report questionnaiméasure students’ motivation change.
Self-report questionnaires are easy to adminisigisaore, but problems often arise when
inferences must be drawn about students’ respohBeggeneral validity of the questionnaire can
be called into question. In addition, there ar@ottoncerns about self-reports; for example,
students could be giving socially acceptable arswat do not match their beliefs. In some of our
other studies about personalized tutor, we fintshalents rate a personalized and non-
personalized lesson as equal in interest to therthby do better on a cognitive test with the
personalized version. Perhaps people are justangigood at gauging their level of motivation or
interest on a questionnaire. Behavioral measueeprabably more valid than questionnaires for

assessing people's level of motivation.
7. Discussion

In this paper, we reported on the effect of pobtnstrategies on students’ learning
performance, which we call the politeness effectaas all students, a polite agent, compared to a
direct agent, had a positive impact on studensshieag outcomes. Richer interaction amplified this
effect. In particular, for students with need fadirect help or who had lower ability for the task,
the polite agent was much more effective than tteezdagent. For students with high extroversion

or who were more open to communication with thengdbe polite agent helped them better
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understand difficult concepts. Making students the agent appeared to help students learn. It was
not the physical appearance of the agent, butrrdtbédnelpfulness and feedback style adopted by
the agent that created the effect.

Tutorial advice and feedback are certainly notahlg places to apply politeness strategies. In
our study, we artificially restricted the use ofifgmess in tutorial interaction to ensure that the
polite condition and the direct condition were iasilar as possible. In real human-human
interaction, people employ a range of additionategies to build rapport and react
empathetically. These strategies have been model@tier learning domains (Bickmore, 2003;
Johnson et al. 2004), and could complement theegtess studied here. We did not include them in
this particular study because it would have in@ddbe frequency of tutorial interaction, making it
harder to tell whether the politeness effect wallya consequence of the frequency of interaction
rather than the politeness strategies themselessilidy presented here shows the politeness
effect on learning after a short-term of interactath. However, the politeness effect goes beyond
short-term tutoring. Long-term tutoring should h#ive same if not stronger effect.

The politeness effect goes beyond the engineardngrig system we demonstrated here.
Other studies we have conducted showed that pesigestrategies do occur pervasively in other
domains such as second language learning (Johhabn2004). However, more research will
have to be done to study their effects on learairigomes in other domains.

We recommend that developers of intelligent tutord pedagogical agents examine the
tutorial messages that their tutors are generétomg a politeness perspective, as politeness may
have an impact on the tutors' effectiveness. Madaymore research needs to be done to study
how the politeness effect applies in other learcimgtexts, and investigate other aspects of social

actor modelling that go beyond the tactics stutiexe.
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