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Struggle Indicators Experimental Setup

We define task struggle as a continued failure to progress at a task and use struggle
indicators as a more fine-grained version of a correctness measure for programming
tasks. In particular, we aim to enrich learner modelling thourgh incorporating different
measures of struggle.  We chose 2 struggle measures: time-based and progress-
based from [1]. 

Fig. 1 from [1]. Progress according to the progess measure in
comparison to the absolute progress (Levenstein distance based)

[task description] 

Given the above programming task,
consider this partial solution to the task:
    [code snippet]

The current progression-state of this
solution can be described in one word
as: [output]

Prom
pt Example of the DLE interface used during in the experiment.

Future directions

What struggle measures are the most efficient for online implementation?
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survey

Limitations:

non-representative sample
(single EU University, all
major Computer Science)

class imbalance
(83% prevalence: almost all
tasks solved correctly,
eventually)

Introduction ITS interaction Post-questionnairePre-questionnaire

Designated Tutorial Time (90 minutes)

5 min 10 min 65 min 10 min

Struggle, frustration, dropout

# tasks

"I get easily frustrated, if I have to attempt solving a problem several times before success."

# submissions # attempts

-0.44 -0.36 -0.41

Struggle sensitivity can be an indicator for dropout and pedagogical decision-making

Correlation betwen self-reported learning
personality assessment and struggle-based ability
estimation.

Results

Big 5 personality traits had no significant
correlation.

chatbot use correlates with struggle, consistent
with prior work on proficiency correlating
negatively with help-seeking [2].

time-based struggle mostly related to learning
preferences, progress-based struggle also to
problem solving strategies.

Learning Personality: How to define it?

Personality traits: more or less constant over the time. 

Learning preferences: can undergo changes, but very slowly.

Problem solving strategies: can be learnt within the course of several months, and
sometimes can be treated as meta-skills.

Hypothsized relationship between struggle, learning and dropout.

We hypothesize that the competency affects struggling rates while solving tasks, and the learning personality correlates with
the susceptibility to frustration in case of struggle. Further, we assume that frustration can consequently lead to lower learning

gains and potential dropout. 

(*) - p < 0.05; (**) - p < 0.01

How do the introduced struggle measures correspond with the subjective
experience?

In what way learning can personality modeling inform and benefit pedagogical
decisions (particularly in DLEs)?
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