Contributing to Success in an Introductory Computer Science Course: A Study of Twelve Factors
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Abstract

This study was conducted to determine factors that promote success in an introductory college computer science course. The model included twelve possible predictive factors including math background, attribution for success/failure (luck, effort, difficulty of task, and ability), domain specific self-efficacy, encouragement, comfort level in the course, work style preference, previous programming experience, previous non-programming computer experience, and gender. Subjects included 105 students enrolled in a CS1 introductory computer science course at a midwestern university. The study revealed three predictive factors in the following order of importance: comfort level, math background, and attribution to luck for success/failure. Comfort level and math background were found to have a positive influence on success, whereas attribution to luck had a negative influence. The study also revealed by considering the different types of previous computer experiences (including formal programming class, self-initiated programming, internet use, game playing, and productivity software use) that both a formal class in programming and game playing were predictive of success.  Formal training had a positive influence and games a negative influence on class grade.
Previous Studies of Success in Computer Science:

· Previous Computer Programming Experiences

· Previous General Computing Experiences

· Work Style Preferences

· Self-Efficacy

· Gender Issues

Previous Studies of Success in other disciplines:

· Attribution Theory

· Encouragement from family, peers and teachers to pursue a particular career

· Role-modeling

Twelve Factors (Predictor Variables) Included in This Study:

· Math Background

· Attribution to Luck for Success/Failure

· Attribution to Ability for Success/Failure

· Attribution to Effort for Success/Failure

· Attribution to Difficulty of Task for Success/Failure

· Self-Efficacy (specific to computer programming)

· Encouragement to study CS

· Comfort Level in class/course

· Work Style Preference

· Previous Programming Experience 

· Programming Course prior to CS1 (high school, computer camp, etc.)

· Self-Initiated Programming (learning to program outside of a formal setting)

· Previous Non-Programming Computer Experience

· Internet use including e-mail, chat rooms, search engines, etc.)

· Game Playing

· Use of productivity software (word processing, spreadsheets, etc.)

· Gender

Midterm grade used as Criterion Variable:

· High attrition rates in CS1

· Inclusion of students who drop out after midterm

· Correlation between midterm & final grade studied for 2 sections of CS1 in previous semester

· Correlation coefficient was high, r = .97173, N = 48, p = .0001

3 Questions Studied:

1. What is proportion of variance in midterm grade accounted for by the linear combination of the factors: previous programming experience, previous non-programming experience, attribution for success/failure, self-efficacy, comfort level, encouragement from others, work style preference, math background, and gender?


2. What is the contribution of each factor over and above the contribution of the other factors in the prediction of the midterm course grade?


3. Are certain types of previous computing experiences (a programming class; self-initiated programming; use of internet, e-mail, chat rooms, and/or discussion groups; playing games on the computer; use of productivity software) predictive of success in a college introductory computer science class?

Subjects:

· 130 CS1 students in six sections

· comprehensive Midwestern university (~22,000 students)

· 105 students volunteered to participate

· C++ language

Instruments:

· Questionnaire

· Pilot tested with CS1 students at another university

· Validity

· Face Validity confirmed by experts in psychological research and experts in testing and evalution

· Content Validity confirmed by Computer Science professors

· Reliability

· Test-Retest

· Pearson Correlation coefficients high for all areas

· The Computer Programming Self-Efficacy Scale

· Specific for C++

· Developed by V.Ramalingam & S.Wiedenbeck 

· Published in Journal of Educational Computing Research, 19(4), 1998, 367-381.

Analysis of Data:

· Correlation Matrix for all predictor variables & criterion variable

· Residual Plot generated

· Multiple Regression, alpha level = .05

Answers to Questions:

1. Proportion of variance accounted for by full model : 44.43%, significant at .0001 level


2. Predictive Factors: Comfort Level (.0002 level, positive correlation), Math Background (.005 level, positive correlation), and Attribution to Luck (.0233 level, negative correlation)


3. Previous Computing Experiences: Previous Programming Course (positive correlation) and Playing Games (negative correlation)

Recommendations:

· Since comfort level showed significant positive correlation, provide environment which encourages students to ask/answer questions in/out of class, have smaller size classes, provide opportunities for students to get help


· Stress importance of math background when advising students

· Match class assignments & work with Test questions to eliminate attribution to luck
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