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Takeaway: students perceive 
that the feedback was 

supportive but many prefer 
content-oriented feedback 

over emotional support from 
an AI feedback system.

We propose a real-time, 
IDE-based intervention 

that delivers feedback to 
students and seek to 

understand their 
perceptions of the tool

Unrealistic expectations of the 
programming process [1]

Frequent and self-critical 
self-assessments [1]

Lower self-efficacy [1]

Fig. 1: a timeline of a student’s self-assessment moments during a 30-minute programming session (right), an example of 
a self-assessment (bottom), and an example feedback message in the jGRASP IDE addressing said assessment  (right)

Lower persistence in undergrad 
programs [4]

Formative User Study Design & Results

● 7 CS1 and 11 CS2 students 
from a large public university in 
western United States

● Semi-structured interviews
○ Pre/post-test
○ 20 minute coding session
○ Video-guided retrospective 

interview
● Retrospective was transcribed 

and open-coded

Surprisingly: The pretest showed 
most participants didn’t have 

unrealistic expectations of the 
programming process!

Even though previous research suggested 
that it is common [1]

Future work: understanding how students’ 
expectations change with experience

Future Work
● Run user studies with students who have more unrealistic expectations
● Include feedback about the programming process
● Summative evaluation through a long-term deployment to measure 

change in self-assessments References
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Fewer negative 
self-assessments → feedback 

resonated less
(16 students)

Students perceived that the 
messages were designed to 

be supportive 
(14 students)

More negative 
self-assessments or 

unproductive struggle → 
feedback resonated more 

because they were perceived 
to be actionable

(2 students)

“I saw that there was a message 
trying to encourage me and I was 
like, okay. And then I ignored it.” 
- P9 (CS2 student) with few negative self-assessment 
moments

“I think I slowed down a little bit 
because I realized that I did jump into 
the code pretty fast”
- P17 (CS1 student) with many negative 
self-assessment moments

They believe emotional 
support is less beneficial 
coming from an AI system 

(5 students)

Instead, they want 
content-focused feedback 

(5 students)

Students are surprised by the 
AI’s capabilities and perceive 

both the detection & messages 
as “human-like” 

(9 students)

Also, they report that the 
immediacy & constancy of 
the system felt off-putting 

(4 students) 

“It did kind of seem almost 
human-like at some points, which I 
thought was pretty interesting.”
- P5 (CS2 student)

“I feel like it's slightly less beneficial 
coming from a robot just because, 
you know, it's a robot.”
- P17 (CS1 student)

“I was just looking up something and 
then I [saw the message about] 
looking up syntax and important 
skills, so I was like, hmm, that's a 
little bit creepy.”
- P10 (CS2 student)

“I think I generally find a message 
about like specifics in the code 
versus just kind of being a 
general like encouragement to be 
more useful.”
- P15 (CS1 student)

“Yeah I definitely feel bad when I have to spend time planning and can’t start programming right 
away [...] we should implement it and we should write it whatever way we feel and by 
running the program, we can get to know the error instead of wasting time in the 
beginning.”

– P8 from Gorson and O’Rourke’s study demonstrates a critical self-assessment (italicized) based on unrealistic expectations about the 
programming process (bolded) [1]
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“Maybe [the message was shown] to 
motivate a student working on the 
thing and not, you know, even if 
you're struggling, it's fine to 
struggle. Maybe that's why.”
- P12 (CS2 student) with few negative 
self-assessment moments

● Driven by an expert model that can automatically detect 
moments [2] from log data and deliver personalized 
feedback

● Delivered in the IDE during coding

● Surface & address expectations
● Reframe self-assessments
● Promote a growth mindset [3] and 

normalize the behavior behind the 
unrealistic expectation [5]
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