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Abstract  

Recent research has begun to report that female end-
user programmers are often more reluctant than males 
to employ features that are useful for testing and de-
bugging.   These earlier findings suggest that, unless 
such features can be changed in some appropriate 
way, there are likely to be important gender differences 
in end-user programmers’ benefits from these features.   
In this paper, we compare end-user programmers’ 
feature usage in an environment that supports end-user 
debugging, against an extension of the same environ-
ment with two features designed to help ameliorate the 
effects of low self-efficacy.   Our results show ways in 
which these features affect female versus male end-
user programmers’ self-efficacy, attitudes, usage of 
testing and debugging features, and performance. 
 

1.  Introduction  

Although there is a large body of literature about is-
sues facing women in IT professions, until recently, 
researchers had not considered how gender differences 
interact with features and tools in programming envi-
ronments.  However, researchers are now beginning to 
report theory and empirical data pointing to gender 
differences in the use of end-user programming envi-
ronments.  Evidence of these differences has accumu-
lated, indicating gender differences in programming 
environment appeal, playful tinkering with features, 
attitudes toward and usage of end-user programming 
features, and end-user debugging strategies [2, 3, 6, 12, 
14, 17, 18, 21].   

In these studies, females have been shown to both 
use different features and to use features differently 
than males.  Even more critically, the features most 
conducive to females’ success are different from the 
features most conducive to males’ success—and are 
the features least supported in end-user programming 
environments.  This is the opposite of the situation for 
features conducive to males’ success [21]. 

These studies have not delved into how to remedy 
this situation so that feature barriers to females’ suc-
cess can be removed.  Although a few isolated solu-
tions have been reported [12, 18], these solutions have 
not been tied to theory, and therefore do not provide 

designers of end-user programming environments the 
fundamental information they need about how to find 
and remove such barriers in their own environments.   

In this paper, we tackle this issue.  Our long-term 
research goal is to answer the following question: 

Can theory be directly applied to end-user pro-
gramming environment features to narrow the gender 
gap in end-user programmers’ debugging success, by 
better supporting females? 

The answer to this question holds the key to ena-
bling designers of end-user programming environments 
to spot barriers in their own tool set, and further, to 
figure out what is needed to remove them.   

In earlier research, we proposed two theory-based 
features that aimed to improve female performance 
without harming male performance: (1) adding “may-
be” nuancing, inspired by self-efficacy theory, to fea-
tures with which users input quality judgments and (2) 
integrated explanations geared toward gender dif-
ferences in information processing and problem-
solving styles [4].  We evolved these features over 
three years through the use of formative investigations, 
drawing from education theory, self-efficacy theory, 
information processing theory, metacognition, and 
curiosity theory [4, 13, 20].   

In this paper, we now face the challenge head-on.  
Namely, we committed these features to a robust im-
plementation, and we investigated statistically whether 
they do indeed help to remove barriers to female end-
user programmers’ debugging efforts.   

Our specific research questions were: 
(RQ 1): Do these features help to close the gender 

gap in feature usage for female and male end-user 
programmers? If so, how does that relate to their suc-
cess? 

(RQ 2): Do these features help decrease the gap be-
tween females' and males’ debugging self-efficacy? If 
so, how does that relate to their debugging success? 

2.  Background  

2.1 Theoretical and Empirical Basis  

Self-efficacy theory has had a strong influence on 
our work.  Bandura’s social-cognitive theory identifies 
self-efficacy (or confidence in one’s ability to carry out 
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