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Introduction

Just as alchemists craved the philosopher’s stone, CSEd researchers want to understand why some students have the right stuff to be a programmer, while so many others just don’t seem to get it.

Early programming aptitude tests resembled intelligence quotient (IQ) tests, particularly those used by private companies.  In universities, models to predict success in introductory programming have also included demographic information, such gender, family background (e.g. whether parents have a university degree), math background (e.g. SAT math score), and previous programming experience.  The most recent models have moved away from being predictive to being explanative.  That is, instead of only using factors known before a student commences the study of programming, explanative models include factors describing the student experience as they study programming.  A recent explanative model used 12 factors in a linear regression model to predict student mid-term percentage mark in a programming course (Wilson, 2002).  Of the twelve factors, the most important factor was “comfort level”, a measure of student anxiety. Comfort level is a composite of seven indices, including the likelihood of asking questions in classroom, labs, and other circumstances.
However, learning in any domain is a complex social process, with many salient factors other the than cognitive and demographic.  Another possible factor is a students approach to study (“deep” or “shallow”), which is well accepted in education research but ignored thus far in computing (Biggs, 1987; Biggs, 1999).  Very recently, Ramalingam, LaBelle, and Wiedenbeck (2004) described an explanative model which studied the combined affect of mental models and self-efficacy (to put it crudely: self efficacy is whether you think you can do it).  
After years of studies of students in single institutions, maybe the time has come to do a multi-institutional study. Data could be collected over several institutions on factors that have looked promising in past single-institution studies.  

Question
Of the factors that have been identified as interesting in past single-institution studies, which ones transfer to, and are found to be salient across, several institutions, in different countries? 
Target Students
The study would be restricted to students in their first year of learning to program.  (Perhaps students in their first 6 months?  Students who are considered ready to attempt the 12 MCQs in Lister et al, 2004?)  
Evidence to be Collected (in Iteration 1)
I think of this project as the first iteration of a “rolling project” - a project that is refined and redone on the basis of the lessons learnt from earlier iterations.  In this first iteration, a major design restriction is to only collect data for factors that seem to have merit on the basis of past single institution studies … new ideas for factors will be incorporated into later iterations.
Experience has shown that students will not donate large amounts of time to studies like these.  Therefore, another design consideration is to not tax the time and patience of the students.  For example, any questionnaire will be short.  Also, it may not be wise to have more than two interventions to collect data.
Quantitative Data   
	Dimension
	Instrument

	Demographic
	Factors from past studies, such as  Wilson (2002), Evans and Simkin (1989) and Mazlack (1980)

	Cognitive
	Factors from past studies, such as those above.  Also, a well recognised IQ test.

	Approaches to Study
	Revised two factor study process questionnaire, R-SPQ-2F (Biggs, Kember, and Leung (2001)  or maybe Entwistle (2003) but its longer.

	Mental Models
	Ramalingam, LaBelle & Wiedenbeck (2004)

	Self-Efficacy
	Ramalingam & Wiedenbeck  (1998)

	Other dimensions??????
	

	Dependent variables:  Performance
	Course marks/grades. Also, performance on a common moderating test, probably something like the 12 questions in Lister (2004).


Why the IQ test?  A friend of mine, a cognitive psychologist, recommends including such a est.  He argues that if factor X correlates to programming ability less than IQ, then factor X is not very interesting.
Qualitative Data
I would like to do a small number of interviews with students, perhaps three interviews per participating institution. Students would be asked to elaborate upon their answers to the questionnaires.   The main aim of the interview is to generate ideas for a second iteration to the project.  
Institutional characterizations – I’m beginning to see how important these are!  In particular, we need to pin down (1) what students are taught, and (2) how they are graded.  
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