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Abstract 
This study investigated the impact of the Exploring Computer Science (ECS) program 
on the extent to which students of all races and gender increased their interest in 
pursuing a computer science major. ECS is designed to foster deep engagement 
through equitable inquiry around computer science concepts. If the course is 
successful, it will increase students' expectancies of success as well as increase their 
perceived value for the field of computer science. Using survey research, we sought to 
measure whether students' course experiences influenced their expectancies and value. 
The results indicate that students who feel that the course met their goals tended to 
have higher expectancy and value, which led to increased interest in pursuing a 
computer science major. 

1 Objectives 
Exploring Computer Science (ECS) is a high school curriculum and professional 

development program that was developed at UCLA with the goal of contributing to the 
broadening of participation of women and minorities in the field of computer science 
(Margolis et al., 2012). With continued support from the National Science Foundation 
and through a partnership with Code.org, the ECS program is rapidly expanding to cities 
across the United States (Code.org, 2015). The ECS curriculum seeks to accomplish the 
goal of broadening participation through activities designed to engage students in 
computer science inquiry around meaningful problems. The ECS professional 
development program is designed to prepare teachers to implement the inquiry-based 
activities while also guiding teachers to build a classroom culture that is inclusive of all 
students. While prior studies have examined the impact of the professional development 
on implementation of ECS (e.g., Goode, Margolis, & Chapman, 2014; Margolis & 
Bernier, 2011), to date no study has been reported on the extent to which ECS is 
achieving its basic outcome goal of inspiring students to pursue further computer science 
coursework. In this research project we investigate two primary questions to provide 
preliminary evidence on the extent to which the ECS curriculum and professional 
development program is achieving its basic outcome goal.  

 
1. To what extent does students' perceptions of their experience in the ECS 

course influence their desire to pursue further computer science studies?  
2. Do students' perceptions of the value of computer science mediate the 

influence of students' course experiences on their desire to pursue further 
computer science studies? 
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2 Theoretical Framework  
The underlying premise of ECS is that providing equitable access to high school 

computer science experiences creates a possible avenue for enhancing long-term equity 
in economic opportunity in computer science. ECS is designed to engender deep 
engagement with important computer science concepts by mimicking important features 
of communities in which youth participate outside of the classroom. General technology 
use outside of school by youth of all races and genders tends to center around making 
social connections and working on practical problems (Ito et al., 2008). Thus access to 
technology is broad, students have opportunities to play an integral role within their 
community, and there are opportunities to express themselves. Reorienting computer 
science instruction around problem-solving experiences that are meaningful to students 
has the potential to increase access to computer science content, provide students with 
integral roles, and create opportunities for students to express themselves (Christensen, 
Knezek, & Overall, 2005; King, Bond, & Blandford, 2002).  

The ECS curriculum focuses on making computer science concepts accessible 
through opportunities to use computer science concepts in meaningful ways. The 
curriculum supports deep engagement through three pillars: equity, inquiry, and computer 
science content (Margolis et al., 2012). The foundational pillar is equity. Inclusiveness is 
supported by focusing on ideas that are meaningful to students. Activities in the 
curriculum provide space for teachers to incorporate students' background and culture. In 
addition, many of the activities focus on real-life issues in the community. For example, 
students can make games that communicate messages about eating healthy or about the 
plight of undocumented students (Margolis et al., 2012, p. 76). Thus, the equity 
component of ECS supports deep engagement by providing avenues for students to 
express themselves. Resting upon equity are inquiry-based activities in which students 
are "expected and encouraged to help define the initial conditions of problems, utilize 
their prior knowledge, work collaboratively, make claims using their own words, and 
develop multiple representations of particular solutions." (Margolis et al., 2012, p. 75) 
Through deep engagement with computer science concepts in meaningful contexts, it is 
expected that students will begin to perceive computer science as a field that will help 
them accomplish their goals and provide them with skills that can be utilized in other 
domains. If students believe that the ECS course is helping them achieve their goals and 
providing them with skills that can be applied in other domains, do they also increase 
their interest in pursuing further computer science studies? 

Prior research has shown that positive experiences in a course can influence future 
career choices by increasing students' expectancies for success as well as increasing the 
perceived value of the field. The Expectancy-Value model has been widely used in a 
variety of areas to predict future choices and behavior (Eccles, 2005). The Expectancy-
Value model is based on decades of research on college students' choices about majors. 
The basic premise is that students' choice of major is dependent on how much value they 
put in the field as well as their expectation that they will be successful.  

The Expectancy-Value model has also been used to examine computer science 
course selection at the middle school level (Dickhäuser & Stiensmeier-Pelster, 2003). At 
five middle schools in Germany, students were free to select computer science as one of 
their elective choices. The Expectancy-Value model was used to predict course selection 
among boys and girls. Boys and girls with high Expectancy-Value were equally likely to 
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select a computer science course. However, Expectancy-Value was significantly different 
for girls than boys, which explained a significant amount of the variation in course 
selection between boys and girls. Boys were higher in both expectancy and value. Given 
the explicit focus on inclusivity within ECS, it will be important to analyze gender and 
racial differences among Expectancy and Value for the participants of the programs.  

3 Methods 
This study took place in a large Midwestern school district during the 2013-14 

school year, which was the second year of the implementation of the Exploring Computer 
Science professional development program in that district. Six high school teachers 
agreed to participate in the study. We collected beginning and end of course surveys from 
their students. We included 154 students in the analysis who agreed to be in the study, 
completed both surveys, and whose parents consented for their participation. Of the 
students surveyed, 46% were female, 51% identified as Hispanic, 22% as Caucasian, 
20% as Asian, and 8% as African American.  

4 Instruments 
For the dependent variable, we asked students on the end of course survey the 

extent to which their course experience changed their interest in majoring in computer 
science. The answer options ranged from decreased significantly to increased 
significantly. We included a middle option to indicate that their interest had not changed. 
On the beginning of the course survey, we asked students about their initial interest in 
majoring in computer science. The answer options ranged from not at all interested to 
very interested.  

To gauge students' perceptions of the value of Exploring Computer Science, we 
asked them on the end of course survey to indicate their level of agreement with two 
statements about the course. Response options ranged from strongly disagree to strongly 
agree with a neutral option in the middle. The alpha reliability of the scale was 0.67.  

• This computer science class is helping me towards my goals. 
• This computer science class gives me skills that help me in other classes. 

 
To gauge students' perceptions of their expectancy in computer science, we asked 

them on the end of course survey to indicate their level of agreement with two statements 
about the extent to which they extend their classroom work beyond the classroom walls. 
Response options ranged from strongly disagree to strongly agree with a neutral option in 
the middle. The alpha reliability of the scale was 0.73. 

• When a question is left unanswered in this computer science class, I continue 
to think about it afterward. 

• Once I start working on a computer science problem or assignment, I find it 
hard to stop. 

 
To gauge students' perceptions of the value of computer science, we asked them 

on the end of course survey to indicate their level of agreement with three statements 
about their perceptions of computer sciences as a field. Response options ranged from 
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strongly disagree to strongly agree with a neutral option in the middle. The alpha 
reliability of the scale was 0.84. 

• I will need computer science skills for my future work/career. 
• I will use computer science in many ways throughout my life. 
• Computer science is enjoyable and stimulating to me. 

5 Results  
At the beginning of the course, the students' level of interest in majoring in 

computer science was somewhat evenly distributed between those with low interest in 
majoring in computer science (44%) and those with high interest in majoring in computer 
science (56%). For those who began the course with low interest in majoring in computer 
science, about one-third increased their interest (35%) and about one-quarter decreased 
their interest (27%). For those who began the course with high interest in majoring in 
computer science, eighty-percent increased their interest and less then one-tenth 
decreased their interest (8%). More than half of the students (58%) felt that their ECS 
course met their needs. Two-thirds of the students (67%) indicated that they valued the 
field of computer science. Less than half of the students (40%) had expectancy of success 
in computer science.  

To investigate the extent to which students' course experience and their 
Expectancy-Value explains which students' increased their interest in majoring in 
computer science over and above what would be expected based on their incoming 
interest, we conducted a multiple mediation analysis using ordinary least squares path 
analysis (Hayes, 2013). As can be seen in Figure 1, the effects of students' initial interest 
in majoring in computer science is mediated through students' course experience and the 
resulting impact on their Expectancy-Value. In other words, students who felt that ECS 
was meeting their goals were likely to have higher expectancy for being successful in 
computer science and held computer science in higher value. Higher expectancy and 
value increased the likelihood of being interested in majoring in computer science. There 
were no statistically significant differences by race or gender. The total path coefficients 
from initial interest to course experience to expectancy (a1*d21*b2 = 0.05) and to value 
(a1*d31*b3 = 0.09) are statistically significant using the Sobel test. The combined paths 
account for about one-fourth of the total effect of initial interest on changes in interest.  
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Figure 1: Ordinary Least Squares Path Analysis of the Effects of Course Experience and Expectancy Value 

6 Significance  
These preliminary results are consistent with prior research on Expectancy Value. 

Students with higher levels of expectancy and value were more likely to increase their 
interest in majoring in computer science. However, this does not replicate the gender 
differences that Dickhäuser and Stiensmeier-Pelster (2003) found. More than half of the 
students felt that the ECS course met their needs and gave them skills to be applied in 
other classes. There were no statistically significant differences by gender or race. These 
students who were satisfied with the course tended to have higher levels of Expectancy-
Value.  

A limitation of this study is the use of investigator-created measures of 
Expectancy-Value. More recently, Barron and Hulleman (in press) have validated a 
shortened Expectancy-Value instrument design to be readily administered in school 
settings. In future work, we will utilize their validated measure. In addition, we plan to 
incorporate pedagogical measures used by Vekiri (2013) as a way to measure the effects 
of the three different pillars of ECS.  

Despite these limitations, this study provides preliminary evidence that expansion 
of the ECS program into new cities is demonstrating the potential to reach 
underrepresented groups in computer science, to meet their needs, and to increase their 
interest in computer science. 
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