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Abstract. This paper presents empirical results about the behavior effect of two different
hinting strategies applied on exercises within an ITS: having some penalty on the scoring
for viewing hints or not having any effect on the scoring; and hints directly available or only
available as a result to an incorrect attempt. We analyze the students’ behavior differences
when these hinting techniques changed, taking into account the type and difficulty of the
presented exercises.
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1 Introduction

Different student behaviours within hinting systems have been studied. Paper [1]
shows a model identifying the ideal student behavior. The article [2] shows different
useful parameters based on student actions. The different student behaviors have an
effect on their learning gains [1], and the different student actions have a relationship
with their final scores on the tests [2].

This paper focuses on the analysis of the student behavior regarding the variation
of two hinting strategies, taking into account the type of problem and their difficulty.
These hinting techniques imply some effort or cost for obtaining help. Whether the
provision of help to students is beneficial or not, is not a trivial question [3].

Some existing hinting systems (e.g. SIETTE [4]) can adapt hint contents. The re-
sults of this paper can be used for example for the adaptation of the commented hint-
ing techniques without changing the hint contents.

2 Preparation of the Experiment

The experiment took place in two editions of a computer architecture laboratory
course. The data was taken from the hinting module [S] of XTutor during two ses-
sions. Students interacted with a set of exercises with hints, changing the hinting
techniques to compare. Exercises were multiple Choice (MC, only one option is cor-
rect), Multiple Response (MR, the correct solution involves the selection of several
options) and Fill In the Blank (FIB). Four exercises (S1, M1, I1, F1) changed the
strategy of having penalties for viewing hints or not. Another four exercises (S2, M2,



12, F2) changed the strategy of having penalties for viewing hints, or not but with a
maximum limit of hints to select. Finally, four exercises (S4, M4, 14, F4) changed the
strategy of hint availability. Each student interacted only with one of these hinting
techniques for a specific problem, and this is selected randomly at the beginning but
in a way that there is a balance in the number of total presented hinting techniques.

3 Results and Analysis

Tables 1 and 2 show the statistics for the 12 exercises, comparing the hinting tech-
niques regarding penalties for selecting hints (table 1) and hint availability (table 2).
The tables distinguish the type of problem (MC, MR or FIB), their difficulty (in a
scale from 0 to 4), the total number of interactions with each one of the techniques
compared, the number of times a user selected at least one hint for each one of the
techniques compared, and the probability of requesting at least one hint (P) provided
in a confidence interval for each one of the hinting techniques (applying the binomial
non-parametric test with a 95% probability). If there is not an intersection of the in-
tervals of the two techniques compared for a specific exercise, then there is a statisti-
cally significant difference between both techniques for this specific exercise. For
each specific problem, samples are independent. We are planning to analyze more
hinting techniques and integrate the results with a logistic regression model taking
into account the random effect of the same student answering different exercises.

Table 1. Statistics for penalties or not for selecting hints, for the eight exercises

Problem Type Diff. Total Total Selected  Selected P (%) P (%)

Interact. Interact. Hints Hints Hint with Hint
with without with without Penalties  without
Penalties Penalties Penalties Penalties Penalties
S1 MC 1 48 46 1 3 [0, 10] [1, 16]
MI1 FIB 1 43 40 27 37 [49,75] [82,98]
11 FIB 3 43 43 35 35 [69,91] [69,91]
F1 MC 3 42 47 7 13 [8, 29] [17, 40]
S2 MR 4 47 45 30 42 [51,75] [84,98]
M2 MR 3 42 42 25 34 [45,73] [68,90]
12 MR 2 44 41 19 32 [31,57] [65, 88]
F2 MR 1 37 36 11 11 [18,45] [18,45]

Table 2. Statistics for hints directly available or not for the four exercises

Problem Type Diff. Total Total Selected  Selected P (%) P (%)

Interact. Interact. Hints Hints Hint Hint
no directly no directly no directly
available available available available available available
S4 FIB 3 39 46 23 34 [45,72] [61, 84]
M4 FIB 4 36 40 27 37 [60,86] [82,98]
14 FIB 3 28 41 19 29 [51,82] [57,82]
F4 FIB 1 30 37 6 22 [9, 36] [44, 73]



From table 1, there is a significant difference between the number of hints selected,
comparing the cases of having penalties or not, when the amount of selected hints is
not too high nor too low. As MC problems make the number of requested hints to be
low then none of the cases resulted in a significant difference. As FIB problems make
the number of requested hints to be high, then if the problem is difficult the amount of
requested hints will be high, and there will not be significant difference; if it is easy or
medium, then the number of requested hints will be medium and there will be signifi-
cant difference. Finally, the MR problems have also certain effect that makes students
to do a lot of attempts until they reach the correct answer, but they need much more
attempts than for MC problems. So if the problem is easy then there will be few re-
quested hints and the difference will not be significant, but if the problem is medium
or difficult then the amount of requested hints will not be too high nor too low, so this
can make the difference significant. A similar effect happens with the hinting tech-
nique of having hints directly available or not. In this case, it was only tested with FIB
problems. A similar analysis can be performed from table 2.

4 Conclusions

There were several statistically significant differences in the number of hint requests
between the hinting technique of having penalties for selecting hints or not, depending
on the type and difficulty of the problem. In a similar way, there was a statistically
significant difference in the number of hint requests comparing hints directly avail-
able or not, depending on the problem difficulty. The probabilities for selecting hints
were provided for each case, as confidence intervals.
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