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In collaborative information finding systems, evaluations
provided by users assist other users with similar needs.
This article examines the problem of getting users to
provide evaluations, thus overcoming the so-called
“free-riding” behavior of users. Free riders are those
who use the information provided by others without con-
tributing evaluations of their own. This article reports on
an experiment conducted using the “AntWorld,” system,
a collaborative information finding system for the Inter-
net, to explore the effect of added motivation on users’
behavior. The findings suggest that for the system to be
effective, users must be motivated either by the environ-
ment, or by incentives within the system. The findings
suggest that relatively inexpensive extrinsic motivators
can produce modest but significant increases in coop-
erative behavior.

Introduction

Collaboratiwe systens for information finding maintain
knowlede base tha include users evaluatiors of the rel-
evane of da@ items (Konstan Miller, Maltz, Herlocker,
Gordon & Riede| 1997 Resni& & Varian 1997) Collab-
orative systens recommed relevart information to users,
base eitha on similarity betwe@ uses (represente in
profiles or demograptd informatior) or on similarity be-
tween users need (called “quest$ in the AntWorld sys-
tem) (Kantar 19993 200Q Kantor, Melamed Boros &
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Menkov, 1999b) In operation sut systens use asimilarity
calculation betwe@ othe quess ard the currert user’s
ques to estimae the relevane of dat items for a current
use or query. Sone systens (Konstan et.al, 1997 Direct-
Hit site) attemp to unobtrusivey estimae the relevane of
datl items by observig and recordirg users behavior
(Morita & Shinoda1994) e.g, time spen} actiors taken or
users auxiliary activities and notatiors (sud as their book-
marks) Automatc derivation of relevane has not yet been
shown accurag¢ enoudyn (Oard 1998) therefore explicit
contribution (sudh as evaluation is needéd to accurately
acquie information on the relevane of the information On
the othe hand explicit evaluatiors (judgment$ may have
othe problems sud as low quality and sparsity.

Evaluations which are public goods and require user
effort (even if minimal) to produce are likely to be under-
provided Free-riding in which uses make use of others’
evaluationsbut do not contribue their own, in turn leads to
spare ard unrepresentat&evaluationsUnreliabke system
resuls (recommendatio)smay provoke further unreliable
recommendationsn a destructie positive feedbak loop.
This makes it importart to understad the determinarg of
valid judgmert contribution This article describs astudy
of users$ collaborative behavior using the AntWorld col-
laboratiwe information finding systen (Kantar et al., 1999a,
1999b) We find that to elicit evaluatios and cooperative
use behavior there mug exig somne incentive (extrinsic
motivation) to stimulae use behavior abowe and beyond
users intrinsic (but second-ordgrmotivation to improve
the systems performane for their own benefit.
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FIG. 1. Antworld console window.

There are several kinds of motivators. One option isthey reach during the search in the specific quest session(s).
“system internal incentive” that rewards the user for con-Users can evaluate a page on a five-point scale allowing
tributing evaluations with “scrip” that can be later used for evaluation of the page as an information source, or as a
services that the system offers (Avery, Resnick, & Zeck-navigation pointer. The scale is presently converted to num-
hauser, 1999). Conversely, users who do not provide evabers as followsmeets my nee(b), adds information(4),
uations might be charged for access to the database dielps navigation(3), not useful (2) andno commen{1).
evaluations. Another option is “external incentive” provided (Conversion of judgments to numbers is dependent on the
by the organization where the system is used. For intraorspecific configuration of the “AntWorld” client software.)
ganization systems, users might be rewarded either as indi- The evaluations provided by a user during a quest ses-
viduals or as a team when they contribute “enough” evalusion serve as additional dynamic information about the
ations. quest. This information, together with the quest short and

The present experiment simulates these alternatives. Along descriptions, supports calculation of similarity between
experiment is described, which demonstrates the free-ridinthe current quest and other former quests stored in the
problem and supports the “required incentive for motiva-database. The similarity calculation results in two pull-
tion” hypotheses. The experiment was conducted with studown lists on the “console window”: (1) suggested pages:
dents who used the AntWorld system to find specific infor-ranked URLs that were evaluated by other users as relevant
mation for their course assignments, in three trial sessiongo other similar quests. Higher rank for a URL on the
The first session served as a pilot study to establish feassuggested page list represents higher predicted relevance of
bility of the experiment, and for selection of certain exper-that URL to the current quest “AntWorld” computed as a
imental settings. In the second session the users were netim of prior judgments weighted by quest similarity. (2)
extrinsically motivated, while the third session included anSimilar quests: the user can explore detailed activities (pag-
extrinsic incentive for providing evaluations. The resultses visited, and judgments) of quests that are selected by the
show that the extrinsically motivated group significantly system as most similar to the current quest.
exhibited a “contributing behavior” while the other group  Also, whenever the page currently viewed by the user
tended to be less active overall, and contributing an evegontains a link to any of the documents on the suggestion
lesser proportion. list, a small colored “ant” appears on the user’s screen next

The next section describes the AntWorld system, Sectiotto this link to highlight the possibly relevant link. AntWorld
3 discusses related work, Section 4 describes the experimeoan be used by private users with the public AntWorld
and its results, and Section 5 discusses the implications afatabase to locate relevant information as defined by Inter-
the results for collaborative system design. Section 6 prenet users. It can be also used to build secure organizational
sents conclusions and suggests future research. quest databases, to be used for intraorganization data and

intelligence sharing.

AntWorld

The AntWorld system developed at Rutgers UniversityRe'ated Work

(AntWorld site; Kantor et al. 1999a, 1999b, 2000) imple- Most collaborative information finding systems use ex-
ments collaborative information finding on the Internet. plicit rating acquisition to build their information space. The
AntWorld works as an extension to a Web browser, whichratings are used for recommending potentially relevant in-
interfaces with the users through a small “console window, formation to users. However, requiring explicit evaluation
which may be positioned anywhere on the screen (Fig. 1l)introduces the problem of underprovision. Users tend not to
The system allows users to describe their information needsontribute their evaluations, even if the effort is as low as a
as “guests.” A quest is initially represented by a “shortsingle keystroke. During trials with Grouplens, a collabo-
description” similar to a search engine query, and an oprative Usenet News system (Konstan et al., 1997), users
tional “long description,” which is similar to a TREC query. rated as few as 1 to 2% of articles. Consequently, systems
The system asks users to evaluate the relevance of pagd#mt use explicit evaluations are vulnerable to the free-riding
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problem (Avery et al., 1997; Holt, 1997), that is, users takePsychologists do not agree on the relationship between the
advantage of other users contributions without providingtwo types of motivation. One opinion (Cameron & Pierce,
their own. The general problem is defined and studied irn997) is that intrinsic and extrinsic motivation combine in
game-theory research (Fudenberg & Tirole, 1991), and haan additive fashion to produce overall motivation. For ex-
been empirically demonstrated in various studies of collabample, in work settings, some organizational psychologists
orative environments. For example, in collaborative learnhave argued that optimal performance would occur when
ing, students tried to achieve grades assigned based on th@bs were interesting and challenging and employees were
teamwork without contributing any effort (Brownell & externally rewarded (e.g., with money) for their work (Cam-
McArthur, 1996; Wlison & Whitelock, 1997). eron & Pierce 1994, 1997; Porter & Lawler, 1968). This
For collaborative information-finding systems there areapproach was widely accepted by industry (75 to 94% of
two approaches to the established problem of underprovi).S. companies are using some form of incentive) (Kohn,
sion and the suspected problem of free riding. One approact993, p. 13). Recently, other theorists challenged the addi-
is to covertly derive evaluations (Konstan et al., 1997; Oardtive assumption, suggesting instead that extrinsic rewards
1998) from aspects of the users’ environment or behavionnight interfere with intrinsic motivation (Deci & Ryan,
such as time spent on a page or bookmarks, thus avoiding985; Kohn, 1993; Spitzer, 1995). This approach contends
the need for user cooperation. This approach has advocatebat providing incentives ignores the benefits of the nonmo-
but has not yet reported success for any collaborative infortivational situation, instead of creating intrinsic motivation
mation-finding systems. If successful, it could reduce theby, for example, making the task more interesting, or by
current reliance on explicit ratings. However, extraneousmaking people understand its benefits. Incentives cause
factors can affect the user’s time on page, including interpeople to perform a task even if they do not like doing it,
ruptions. An enhanced browser, which could track the acand thus is likened by Kohn (1993) to punishment.
tive motion of the mouse pointer, might reduce this prob- However, it is overall agreed that extrinsic motivation is
lem, because the distracted user does not move the mouseiccessful in getting people to perform tasks, and that it is
But then, neither does the engrossed reader. easy to apply. The disagreement is about the extent to which
In contrast to the covert approach, the motivational apincentives decrease creativity and productivity, or other
proach seeks incentives that motivate users to provide evatoncomitants of intrinsic motivation. Incentives are sus-
uations (Konstan et al., 1999). Avery et al. (1997) havepected to have negative effect on the quality of performance
suggested a pricing and subsidy mechanism that in effeathen sophisticated learning is involved, and to undermine
creates a computerized market for evaluations, to induce thiaterest in the task (Kohn, 1993). Yet, negative effects were
efficient provision of evaluations. Basically, in their model not observed when incentives were used with low interest
users “buy” and are “paid” for their evaluations, and theactivities, or when given only for task completion (and not
“money” serves as the incentive. Although the model hador task performance).
been formally defined, its feasibility for implementation has  When the task considered is the provision of evaluations
not yet been tested. for a collaborative system, creativity and productivity do
The need for incentives was also explored at the Collabnot really apply, and no “sophisticated” learning is in-
orative Filtering Workshop in Berkeley 1996 (Arnhein, volved. In addition, contributing evaluations cannot be con-
1996). In this analysis, underprovision is related to thesidered an interesting task, at least in our experience, so that
users’ decision about whether to pay the cost of reading &ée afore-mentioned negative aspects of incentives are not
document and evaluating it, or to pay the cost of waiting andelevant. Moreover, the only possible intrinsic motivation to
acquiring the information later. The conclusion on the sub-provide evaluations could stem from understanding the ben-
ject at that workshop was that, in the future, market pricingefits of the contribution. We found that this is not a suffi-
might eventually subsidize and coordinate evaluationsciently strong motivation, especially in the initial phases of
Such pricing schemes are likely to be complex, but could béhe database, when evaluations contribute only to future
adapted over time as systems learn more about users. performance of the system, and to the benefit of other users.
Because the current study examines the effect of the Intrinsic motivation (or nontangible incentive) might ex-
“motivational” approach on user behavior, we present herést in collaborative systems only in environments where
a brief background on motivation from the psychological people could gain immediate benefits from the system. For
point of view. In general, motivation is defined (Gange & example: Ackerman (1998) developed “Answer Garden,” a
Medsker, 1996, p. 168) as a “cognitive persistence, theollaborative system for “growing organizational memory.”
drive, tendency, or desire to undertake or complete a taskihis system keeps records of questions that were addressed
expend effort and do a quality job.” Intrinsic motivation is to experts by users, and builds a database of questions for
understood in contrast to extrinsic motivation. If intrinsi- later uses. Ackerman (1998) reported on high usage of the
cally motivated, a person will perform the task even if theresystem during the experiments conducted. This is not sur-
is no apparent reward except the activity itself (Deci & prising, considering that “Answer Garden” provides an im-
Ryan, 1985). Extrinsic motivation is present when an activ-mediate benefit to its users by saving them work. When
ity is rewarded by incentives not inherent in the task.using the system, the user might save the need to address a
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question to an expert, if the same question had been alreadgarches with the AntWorld, the students were presented
addressed. For the expert, using the system to store theith occasional on-line surveys (see Appendix) providing
answers provided to users might save him future work, iffeedback on user satisfaction with the system. To capture
other users might have the same question. Moreover, to usgudent feedback, the assignment included two additional
the system, users do not have to do any extra unneeded wogkiestions regarding the AntWorld system: (1) Did you see
(like providing evaluations), but they simply need to preferants during your searches with AntWorld? (2) If so, were
the system over a telephone help desk. the ants helpful? If so, in what way were they helpful?

This article demonstrates the free riding problem in col- The students’ activities using the AntWorld did not af-
laborative information finding systems, and empirically fect their course grades, as to do so would violate university
shows that incentives may improve the provision of evalu-policy. Accordingly, one common user name was assigned
ations, at statistically significant levels. to each group of students in each trial, so that we might
track students’ activities as members of a group, and not as
individuals.

The experiment consisted of three trials. The first trial
was conducted with a group of executive level, highly
focused older MBA students. This first trial served as a pilot

In this study, we tentatively divide user behavior into “con- for the system and as a feasibility test for the evaluating and
tributing behavior” and “benefiting behavior.” “Contributing tracking software. Its results shaped the experimental de-
behavior” includes actions that contribute to the performanceign, regarding the following issues:
of, and to our evaluation of the system. These actions include _ ) o _
providing evaluations, and filling on-line surveys (if applica- (1) Suggestion recording-on the pilot (first) trial, the sys-
ble). “Benefiting behavior” includes actions that add to user tem recor_dgd the students’ quests, judgments, and pages

I . . (URLSs) visited. The results revealed that the students
knowledge, such as visiting pages and following suggestions

. . . . used many of the same pages. A reasonable assumption
(if applicable). Our experiments explore the effect of motiva- is that some of these common pages were reached by

tion on these two types of behavior. following links from the suggestion list that the system
provided. To test this hypothesis, the system was mod-
ified so that it recorded specifically (starting on the
second trial), all URLs reached by following the sug-

Experiments

Conceptual Framework

Experimental Setting

The participants for the experiments were MBA, and gestion list. This recording supported the comparison of
undergraduate junior and senior students at the Rutgers  users’ benefiting behavior with their contributing be-
University Business School, Department of Management havior.

Science and Information Systems (MSIS). The students (2) On-line survey frequeneyin the pilot trial, the students
were given course assignments requiring them to search for W:rzspgggngéii \\;\i”stiTegz:::gtthoenn-“;;efzgfg lgﬁ;(; d];:/:nal
specific, nontrivial, information relevant to their course pag '

. . . . pages visited. The purpose was to track whether satis-
subjects (see Appendix for the detailed assignments). They faction changes as users learn the system with increas-

were required to use the AntWorld system as their informa- ing use. Not surprisingly, students complained that the
tion'ﬁnding tool. The students were br|eﬂy introduced to the on-line surveys were too frequent and annoying. Of the
AntWorld idea, and to the shared benefits of providing 10 surveys completed, only two were filled during the

judgments to improve system performance. During their same quest (that is, by the same user). The highest

TABLE 1. Experiments performed.

Trial Students type N1 N 2 Motivation Activity record On-line survey freq.
1 MBA * 11 No No suggestion ki
Executive list x = 5 pages
Level y = 10 pages
2 Seniors 21 29 No Suggestion X = 2 judgments
(early) (late) list included y = 5 judgments
3 Juniors 36 58 Yes Suggestion X = 2 judgments
(early) (late) (Pizza) listincluded y = 5 judgments

* The class was divided into two groups (based on the last digit of the social security number [1-5, 6—0]). Each group had two questions to answer.
Group 1 answered question 1 on week 1, and question 2 on week 2, and group 2 answered question 2 on week 1, and question 1 on week 2. This create
the “late” situation in which students can use data provided by other “early” students. This crossover design made each student “early” on one problem
and “late” on another.

** The on-line surveys are shown afterpages visited, or after judgments were provided. After the first appearance, the survey is displayed after a
fixed interval,y.
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TABLE 2. Experimental results.

On-line Assignment Assignment
Active Pages Judgments Suggestion survey question: question: Do
Trials quests visited provided followed submitted Saw ants? ants help?
1 36 1163 120 No data 10 (8 users) 10 6
2 108 2205 89 390 1 17 9
3 195 5749 447 1073 34 (31 users) 45 27

number of judgments provided in a quest was 15, and data on the three trials.

the average number of judgments provided per quest More detailed information about the two later trials is
was 3.3. For the subsequent trials, the on-line survey given in Table 3, and in the figures.

was triggered for the first time after tyyadgmentsere

provided by the user, and then, after an interval of five

more judgmentsso as to reduce user annoyance. Users Discussion

were thus prompted with one or two surveys at most. . . . . .
(3) Feasibility of system and experimenthe pilot estab- We are concerned primarily with differences in the be-

lished that the system is usable, and understood by the Nhavior of groups 2 and 3. Table 3 shows that the mean
users, as evidenced by the on-line surveys submitted. NUmMber of judgments provided by users in the extrinsically
Seventy percent of the users who submitted surveys mMmotivated group is 2.3 per quest (versus 0.8 per quest in the
answered “How useful did you find AntWorld?” with unmotivated group). Using the two-sidédest this differ-
“moderate” or better. However, many users character- ence is significant at better than 99% confidenpe=(
ized the user interface as being “not friendly.” The  0.00048) (Table 5). Motivated students provided a signifi-
interface was improved and adjusted in response to  cantly higher number of judgments per quest than unmoti-
specific users’ complaints and expert suggestions. vated ones. We also see that the motivated students visited
) . _ more pages overall.
Trials 2 and 3 each included students from two different  tap16°4 shows that the combined contributing activity is

sections of the same course. The stu_dents were all from f‘hﬁgnificantly greater for the motivated group (Trial 3) at
same department (Management Science and Information

Systems), and the assignments given had the same Weigm
on their final grades. Trial 2 included senior students in their.
first semester of the senior year, and Trial 3 included junior Benefiting behavior
students on their second semester of the junior year. We Contributing behavior
believe that the one-semester difference of experience in the
university is not likely to have a significant effect on stu-
dents’ behavior. One section of each course formed afp_ o

BLE 3. Descriptive statistics.

Suggested  Visited
Trial Judgments Surveys pages pages

“early” group with the assignment due on an earlier date, Mean 3.33 0.28 N/A 32.30
and the other formed the “late” group, with a later due date. Max 15.00 1.00 115.00
We hoped that the “late” group might find the system more Min 0.00 0.00 2.00
p " : : Std. dev 4.34 — 25.04
useful, after the “early” group had provided relevant judged Median 1.00 B 23.50
pages to the database. However, we cannot report on find- siandard error 0.72 _ 417
ings on this issue because we did not control the time 0b—no motivation
completing assignments, but only the time of submitting Mean 0.82 0.00 3.61 20.90
them. Members of the “late” group may have worked on the Max 12.00 1.00 35 178.00
assignments before members of the “early” group. We, " 0.00 0.00 0 7100
9 arly” group. We, g4 gev 2.09 — 5.36 27.20
therefore,_ repor_t only on the_usage _of visited and judged pjegdian 0.00 _ 2 11.00
pages, without including the time variable. Standard error 0.20 0.52 2.62
The third trial also included an “extrinsic motivation” for  Percentage %* 3.23 0.00 14.25 82.52
providing judgments. It was announced that the group pros—motivation
viding the highest number of judgments (without regard to Mean 229 0.17 230 29.50
9 9 juag treg Max 21.00 2.00 49.00 323.00
quality or usefulness) would receive a reward (Pizza party). min 0.00 0.00 0.00 1.00
(We could not reward the students with grades, which std. dev 3.82 — 7.36 38.10
would have been the best motivation in a student environ- Median 1.00 3.00 17.00
ment, due to university policies regarding research on hu- Standard error 0.27 0.52 272
Percentage %* 6.11 0.44 14.70 78.75

man subjects).
_ Tables 1-3 Summarize the eXperiment_& Table 1 summa- «percentage is the specific activity out of all the activities.
rizes the experimental setting. Table 2 displays the overall **we considered only quests that have at least one visited page.
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TABLE 4. Difference in the levels of contributing activity, trials 2 and 3. TABLE 6. Significance of differences between trials 2 and 3.

Contributing activity t-value Df p F-ratio variance
percentage No. of quests
Visited pages 2.18* 301* 0.0299* 1.92*
Trial 3 6.55% 195 Judgments 3.69* 301* 0.0027* 3.32*
Trial 2 3.23% 108 Suggested pages 2.37* 301* 0.0186* 1.88*
Difference significanp = 0.047. * Significant at the 95% confidence level.

over 6.5% of all activity recorded. Using a one-siddadst, towards the top—that is, towards providing judgments. In
we find this to be significantly different from the value for this plot each symbol represents a complete quest. Note also
Trial 2 (3.23%), at better than 95% confidence. This shift inthat the number of judgments should not exceed the number
the proportion of user activities is the most significantof pages visited, so that the median, drawn from the lower
finding of our pilot study. That is, not only does extrinsic right vertex, represents the best possible outcome to be
motivation increase the magnitude of “visiting activity” by expected.

almost 40% (29 per quest, versus 21 per quest, see Table 3),

but it also differentially increases the portion of behavior

that enhances the value-added of the collaborative system
(i.e., contributing behavior), from 3.23% without extrinsic -
motivation to 6.55% with extrinsic motivation.

Another way of appraising the significance of these find-
ings is to note that thé-value for the difference in judg-
ments provided is almost double thealues for the other
activities (~4 compared to~2), and thep-value is corre-
spondingly more significant (Table 6). This supports the »
inference that the effect of extrinsic motivation on judg- —L_‘_‘_‘_L'
ments is significant even when the incentive is as trivial as e s s G125 45 s
a pizza party (for well-fed students). The rate of providing ot permes e otaes
judgments in the nonextrinsically motivated group did not
even reach an average of one judgment per quest, and the
median was less than 1, as seen in the histogram of judg-
ments (Fig. 2a). That is, more than half of the students did
not provide any judgments at all. This result clearly dem-
onstrates the free-riding problem, as the other activities
(visiting pages, and following suggestions) have nonzero
values. %

One way to visualize the effect of extrinsic motivation is %
to compare the ternary charts depicted in Figure 3. These =
charts show the allocation of activity in three distinct cate- 0

. . . [) 1 2 {28 510 >10 ) 1 2 25 510 >0
gories with each vertex representing one of the three cate- Motvatea ot Motred
gories. We have oriented the graph so that the desired Suggestions Followed
behavior, “judging”, appears at the top. In both the extrin-
sically motivated and the unmotivated groups, activity is — ©)
concentrated at the lower left corner—visiting pages. How-  *#
ever, the eye detects what the statistics have confirmed: in —
the extrinsically motivated group, the points scatter more

a)

Quests

judgements provided

96 b)

Quests
&

Quests

TABLE 5. Mean number of judgments trials 2 and 3.

p-value two-

Mean Std. dv Judgments sided test Do (5.10] {15,25) >50 [ (5,901 (15,26} >50
0.5 {10,15] (25.50) 10,51 (10,15] (25,50}
Motivated Not Motivated

Trial 3 2.292 3.826 447 .000479* Visited Pages
Trial 2 .824 2.099 89

FIG. 2. (a) Judgments histograms. (b) Suggestions-Followed histograms.
* Significant at the 95% confidence level. (c) Visited-Pages histograms.
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FIG. 3. Ternary graphs for activity of both trials. (One of the users from the motivated group provided three judgments to the only page he visited. This
explains the outlier point above the median on the left-hand graph.)

As noted, for the extrinsically motivated group, judging The results demonstrate tHeee-riding” problem, as users
activity exceeds two judgments per quest, and most of thevho were not given incentives contributed scarcely any
users provide at least one judgment, as seen in the histogragvaluations, but tended to benefit from the system. We
(Fig. 2a). In addition, the benefiting activity, when not observed more activity when users were extrinsically mo-
extrinsically motivated is also significantly lower, but the tivated, and most significantly, more contributing activity,
significance of that finding is not as great. That a usekyhich is the crucial behavior that must be elicited in col-
follows on average five suggested pages when not extrinsjahorative environments. This result suggests that a suitable
cally motivated, compared to seven pages when extrinsimotivation may improve users’ contributing activities.
cally motivated, does not seem enough of a difference to |y considering the extrinsic motivation applied as the
justify taking (expensive) steps to reward users. But if MOStreatments” in this experiment, we must recognize that
users provide absolutely no judgments when not extrinSihere were in fact two extrinsic motivational factors. The
cally motivated, and provide even one judgment when eXgtated incentive was the “pizza party,” which is a pseudo-

trinsically motivated, then some incentive is worth consid-pgnetary extrinsic incentive, but the terms of the experi-
ering. Otherwise, the system will not accumulate value. I, .+ made it appear that only one group would receive the
other words, collaboratiyg systems are not harmed as mucryarty. Thus, two motivational factors are confounded in our
I?(/Ieollvi; l‘s;\(/)er:tsri(t)){jgﬁge;?t?\%tiicst,l’\’/ lties, as they are by IOWerexperimgnt. One js the pizza itsglf, which we do not think
Regression analysis yields some relationships among paggzlas pgrtlcula_rly hlg.h va_Iue for this group Of studen_ts. .The
visited, suggestions used, and judgments. The number of jud gther is the intangible intragroup competltlve“m.otl,}/anon,
ments in the motivated situation is estimated as a consta%ecause_ only one group was expected tc_)_ win.” Thus,
(0.58) plus approximately one judgment per 20 pages visite&ompet'tlon’ which is known to have a p03|t|ye effect on
(0.047 per page) and approximately one judgment per 1‘?m?hlevements (Hamm(_)nd_& Goldman 196_31_), is almost cer-
suggestions followed. For the nonmotivated group all threéa'nly part ,Of the m0t|vat|on.. Howevgr, '_t Is not al'way.s
terms in this equation are lower: constant (0.17) judgmentsf,e""s!ble to |mplement competmve motwaﬂ_on, especially in
plus one per 40 pages visited, plus one per 20 suggestiorﬁ%‘bl'c domain systems. Without substantial fu'rther ;tudy,
followed. Ideally, the system would accumulate one judgmentVe cannot know whether the key factor here is an innate
for every suggestion followed, as this would ensure the cur-ComPpetitiveness” among the students, or a belief that,
rency and provide revalidation of those suggestions. Thus, §eSpite assurances to the contrary, winning this competition
prime motivational problem is to increase the likelihood thatwould influence the teachers in assigning grades to the
users will judge those pages reached by following suggestiongssignment or the course. To be more generally useful, the
system should be exercised with noncompetitive extrinsic
motivations. Further experiments on this issue are planned.
Another issue that must be further explored is whether
This article reports on an experiment that tested usersgwo domains of implementation of the system, namely, local
behavior in a collaborative environment, and explored theand homogenous as opposed to global and presumably
effect of extrinsic motivation (incentive) on user behavior. heterogeneous, require different types of incentive. We be-
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A. Pilot Trial

Use the AntWorld system to find relevant information

for the following two questions:

1. Explain the following terms: Rapid Application De-
velopment (RAD), and Object Oriented Program-
ming. Explain why RAD extensively uses the Object-
Oriented approach, and why Visual Basic is one of
the world’s premiere RAD languages.

Submit a list of the www main resources that your
answer is based upon.

2. Explain the ActiveX technology. Find three examples
of widely used ActiveX controls. Give an example of
a new control that could have been developed.
Submit the main WWW resources that you base your
answer on.

B. Trial 2—Nonmotivated Group

Use the AntWorld system to answer the 2 following

guestions:

1. Examine any two popular case software that include
upper and lower case tools. Compare them according
to the following parameters:

Supported methodologies,
Supported Operating Systems
Functionality (what they can “do”)

2.

User friendliness

Reliability

Give an exact definition for RAD. In what situation
would you suggest RAD as the development method-
ology? Why is Visual Basic a popular RAD tool?
Submit a list of the WWW pages that your answers
(1,2) are based upon.

C. Trial 3—Motivated Group
Use the AntWorld system to answer the two following
questions:

1.

2.

List the major players in the telecommunications in-
dustry in the USA. List the main URLSs that you based

your information upon.

What kinds of telecommunications capabilities would
be required for a large multinational clothing com-

pany to provide any employee with instant access to
any data in the entire company? Aside from technical
capabilities explain why do you or do not believe this

is practical. Use the AntWorld system to find an

example of a multinational company that uses tele-
communication; describe the kinds of telecommuni-
cations that it uses. List the WWW pages that you
used for your answer.
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