
Workshop Proposal: Personalised Coaching for Novice Programmers: A Multi-
Institutional Study (2  - 10 participants from other institutions)	
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Abstract and Summary	
Introductory programming courses continue to have poor student satisfaction and learning 
outcomes with failure rates often as high as 40% in the exams. Even students scraping 
through introductory programming courses often struggle in subsequent core courses. A 
commonly cited reason for poor programming performance was that invalid mental models 
get propagated when misconceptions are not corrected early [6]. It is often too late to reverse 
the damage after the programming assignments are marked and returned in the middle of the 
semester. To effectively address these challenges personalised human intervention is needed; 
before correcting an individual’s mental model, logical errors in programs must be analyzed 
to identify specific misconceptions.  While such intervention is manageable for small class 
sizes it places a heavy burden on staff time for large classes.  
  
Our cloud based Intelligent Tutoring System (ITS) helped to deliver personalised lessons in 
the form of quizzes by using rich meta-data attached to each question. The meta-data includes 
the underlying concepts, the Blooms taxonomy level as well as difficulty and discrimination 
indexes based on students’ actual performance. Our studies revealed personalised prescriptive 
quizzes can help students effectively overcome misconceptions [1]. Over 91% of the students 
surveyed indicated that personalised quizzes generated by ITS helped them in resolving their 
own misconceptions and increased their confidence in independently approaching new 
programming exercises. Students opting to use the ITS quizzes (lessons) performed 
significantly better in subsequent class assessments and the final exam. Currently such 
quizzes are made available in four of our programming and software engineering courses. 
 
This workshop is inviting staff teaching introductory programming courses to jointly 
manage and extend the existing pool of questions (editing, adding, removing), while 
allowing access to all students and staff from participating universities, with the aim of 
reducing staff workload and improving learning outcomes through analytics. Interested 
staff will also be able to try out new learning analytics techniques and publish their 
results. All partaking staff and students will be issued with a separate account.  
 
Pre-Workshop 
We suggest some relevant literature review and attempting of some quizzes prior to the 
workshop. Staff may also upload new questions for Introduction to Programming course 



logging in as ACE participants. The usernames are ACE1, ACE2, … ACE10 with a common 
password  qwerty. Please find attached the YouTube link  https://youtu.be/nXhKVfRhTHI - 
Personalized Coaching. 
 
Literature Review 
Past work with nested loop difficulties has shown mining the quiz answers can help to 
identify misconceptions easily [2]. Quizzes have been used effectively as instruments for 
correcting misconceptions by setting quiz choices and their feedback based on knowledge of 
how such concepts are commonly misunderstood [3].  Though quiz-enhanced learning 
improves performance in exams, the extent of improvement has been shown to vary 
depending on frequency and timing; greatest gains result from review quizzes at the end of 
the semester [4]. The type of quizzes should also reflect the motivational level and the 
background of students. Ungraded quizzes, void of any anxiety about marks, have been 
shown to be more effective in fostering deep learning, while graded tests help to ensure all 
students make steady progress [5]. Ungraded quizzes are more likely to benefit intrinsically 
motivated students, thus needing other forms of intervention to help stragglers. Stragglers 
who fare poorly in early programming assignments and class tests often develop a poor self-
esteem (belief about their personal capabilities) and become even more withdrawn [4].  
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Research Questions 	

• Can we arrive at common guidelines for classifying lessons (quizzes) into different 
cognitive levels that facilitate creation of personalised learning pathways? 

• What form of incentives can be used to motivate less intrinsically motivated students? 
• What other modes should be made available for diverse students (such as top-down, 

bottom-up, discrimination-based)? 
 
Suggested Workshop Activities (Expected Time 3.5 hours) 

1. Rank sample lessons into different cognitive levels and arrive at guidelines. (1 hr) 
2. Identify prescriptive quiz strategies for below/above average students. (0.5 hr) 
3. Practice adding topics, concepts and questions for a new course (1 hr) 
4. Survey staff for possible ways of mining data to identify learning difficulties and 

ways of correcting them. (0.5 hr) 
5. Identify benefits and roadblocks for greater institutional collaboration. (0.5 hr) 

 
Suggested Follow-on Activities 

1. Allow students from participating institutions to use the system.  
2. Enhance the system by improving courseware/software possibly through a grant. 
3. Get ethics approval if interested in jointly publishing findings.	


