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Abstract. We tested effects of dissuading students from requesting help unless they
really needed it. The manipulation occurred while the students solved problems on
an ITS that provided proactive help. Compared to their counterparts, dissuaded
students requested help much less often. Moreover, the less help students
requested, the higher their posttest score. Among students with lower pretest scores,
dissuaded students marginaly gained more than their non-dissuaded counterparts.
We discuss our results, a new type of help abuse, some ramifications of proactive
help, and the generalizability of our results.

Introduction

A scourge of the ITS fidd is that sudents often misuse hdp — for instance, usng help excessvely
to avoid thinking or learning, or under-using help when they need it [1, 2]. The reasons for help-
seeking behaviors can be complex [3] and so influenang them is likely to be complex as well.
Empiricd information about the effects of interventions can be used to begin to unrave the
complex relationships among the factors thet influence help-seeking behavior.

We tried a amdl set of easy-to-implement interventions intended to dissuade students from
asking for help when they did not need it and thereby to improve ther learning. Featured among
these was a delay before students received requested help. It is widdy thought that help delay
might reduce help requests and improve learning, which iswhy Cognitive Tutors, used in hundreds
of schools, now delay before they provide bottom-out help (K.R. Koedinger, persond
communication, 2005). However, we know of no research that tests such hypotheses.

We implemented these interventionsin an I TS that expands upon the traditiona reactive role
of computer tutors by providing unsolicited, proactive help as wel as reactive responsesto help
requests. Our Caculus Tutor [4] atempts to look ahead to anticipate a sudent’s need for help,
just as human tutors often do [5], rather than adways walting for the student to request help or
make an error. This experiment was conducted during a data collection phase when the Calculus
Tutor did not use its decison-theoretic capabilities but instead sdlected randomly from relevant
help messages and randomly chose to provide proactive help on about 50% of its opportunities.
The Cdculus Tutor condders providing proactive help (1) when the student sdects an
uncompleted step to work on, and (2) when the student makes an error.

1. Experimental Manipulation

Only students who had not yet encountered the domain material covered by the Calculus Tutor



participated in the study. These students were randomly assigned to one of two conditions with 27
sudents in the experimental condition and 33 students in the control condition. The only difference
between the two conditions was a set of three interventions in the experimenta condition: (1)
students were asked not to request help unless they redly needed it; (2) students were told that
there would be a “ substantial delay” when they asked for help; and (3) the Caculus Tutor delayed
10 seconds before it provided reective help. For the control condition, students were not told
anything about requesting help or a help delay and the Caculus Tutor did not delay before
providing resctive help. Before using the tutor, dl students studied a printed tutoria for about 45
minutes and then took a 28-item pretest. The tutorial and pretest covered dl of the main concepts
required to solve the Calculus Tutor's problems. Students then used the Calculus Tutor to solve
the same 5 multi-step problems. Afterwards, dl students took a posttest whichwasisomorphic to
the pretest. There were no sSgnificant differencesin the groups pretest scores or time on task.

2. Effects
2.1 Dissuaded students requested help less often

The mean number of help requests for students who were dissuaded from requesting help
(dissuaded students) was 7.4, while the mean number of help requests for non-dissuaded
studentswas 22.8. This difference was dgnificant, t(58)=2.43, p<.01 (1-tailed).

Therefore, dissuaded students requested help significantly less often.

2.2 For all students, number of help requests was negatively correlated with posttest scores

For students in both conditions, pretest and number of help requests accounted for 61% of the
variance in predicting posttest scores, adjusted R=.611, while pretest alone accounted for 41%
of the variance, adjusted R=.407, a dfference of 20%. ANOVAs for the ratios of variances
explained by both modeds were significant, p<.001. The standardized Beta coefficient for number
of help requests was -.472 and this was sgnificant, t = -5.163, p<.001.

Thus, gudents who requested help less often scored higher on the positest, whether or not
they were dissuaded.

2.3 Among students with lower pretest scores, dissuaded students marginally gained more

Ovedl, there was no sgnificant difference between dissuaded and non-dissuaded students in
learning gain. To test for an aptitude-treatment interaction, we divided the sudents usng amedian
lit based on pretest scores. The median pretest score was 19 and the low pretest group
conssted of 28 students with scores ranging from 8 to 18, of which half were dissuaded. Among
low pretest students, the mean net gain for dissuaded students was 4.9 out of 28, while the mean
net gain for non-dissuaded students was 1.8. Measuring learning gain (LG) using the formula LG =
(posttest % — pretest %) / (100% — pretest %), this difference was margindly sgnificart,
t(26)=1.713, p=.099 (2-tailed).

While our intervention didn't help al sudents, it may have helped those with the most to
gain, the students with lower scores on the pretest.



3. Discussion and Conclusions

The intervention was successful at dissuading students from requesting help. Our intention was to
moativate students to strive to make connections between their existing knowledge and the task at
hand before requesting help, and then if they redlly needed to request help, to try their best to learn
from the help that they received before requesting help again. We hypothesized that such behavior
would lead to more learning and thus to higher gains and posttest scores. Supporting our
hypothesis, we found a strong negetive correlation between number of help requests and posttest
scores. However, we found that only dissuaded students with lower pretest scores margindly
gained more than their non-dissuaded counterparts. We suspect that this is the result of a classic
gptitude-trestment interaction. Higher pretest students likely had better learning skills. Students
with better learning skills are more likely to use help appropriately — e.g., when they redly need it.
Thus, dissuading higher pretest students from using help except when they redlly needed it hed little
effect on their behavior — they didn’t need to be dissuaded — or their posttest scores. In contrast,
non-dissuaded students with poorer learning skills or less motivation to learn were more likely to
avoid engaging with the materia by requesting help until the tutor gave the answer away.

We observed a few instances of a new type of help abuse that may have been dicited by
dissuading help requests while providing proactive help when the student selects a step: repeatedly
sdlecting a step and then canceling it until proactive help is recelved. This is Smilar to making
frivolous errors when proactive help for errors is available. The decison-theoretic verson of the
Calculus Tutor incorporates a model of the student’s manner of help usage partly to recognize and
counteract such behaviors.

Our results are linked to proactive help because students were able to receive help without
requesting it. We hope that with more carefully condgdered proactive help (e.g., decison
theoretic), dissuading unnecessary help requests while providing proactive help will be a step
towards changing students use of 1TS help. Currently, help requests are usudly the main way for
students to get an ITS to respond, but these help requests are often either over- or under-utilized,
resulting in sub-optimal learning. If students are dissuaded from requesting help when they don't
need it, and provided with proactive help when they do need it, students may begin to request help
from 1TSs more like they request help from human tutors: when they redlly need it and the tutor
has failed to anticipate their need.

Since our intervention involved manly a smple help deay, it can be used by tutors in
diverse domains with a variety of help content. The delay was only for reactive help and so it may
prove ussful even for tutors that do not provide proactive help.

References

1 Aleven, V., B.M. McLaren, & K.R. Koedinger (2004). Toward Tutoring Help Seeking: Applying
Cognitive Modeling to Meta-Cognitive Skills. Seventh International Conference on Intelligent
Tutoring Systems, 1TS2004.

2 Baker, R.S,, A.T. Corbett, & K.R. Koedinger (2004). Detecting Student Misuse of Intelligent Tutoring
Systems. Seventh International Conference on Intelligent Tutoring Systems, I TS 2004.

[3 Aleven, V., E. Stahl, S. Schworm, F. Fischer, & R.M. Wallace (2003). Help Seeking in Interactive
Learning Environments. Review of Educational Research, 73(2), 277-320.

4 Murray, R.C., K. VanLehn, & J. Mostow (2004). L ooking ahead to select tutorial actions: A decision-
theoretic approach. International Journal of Artificial Intelligence in Education, 14(3-4), 235-278.

[5] Merrill, D.C., B.J. Reiser, SK. Merrill, & S. Landes (1995). Tutoring: Guided learning by doing.
Cognition and Instruction, 13(3), 315-372.



