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ABSTRACT
Many educators have called for Computer Science (CS) to be a mandatory subject in U.S.
high schools (Guzdial, 2014). However even if states and school systems respond to such advice,
they will soon discover that there are too few instructors who are qualified to teach this subject
on a broad scale (Guzdial, 2014). The research presented here examines one possible approach to
addressing a scarcity of CS expertise in the K-12 classroom: a question and answer forum (QAF)
staffed by an online volunteer who can assist a teacher as part of a classroom lesson. The logic is
that such a website can be located in any part of the world, and in principle be staffed by
volunteers all over the world, who participate because they are motivated to improve CS
education.
I organized and conducted two workshops that introduced web development to
undergraduate and graduate students. The workshops were identical except that one had a QAF
available for use by the students. Participants answered pre and post surveys to evaluate their CS
expertise, web development expertise, and changes of attitude towards CS education and careers.
After the workshops, I also interviewed a few of the students about how the workshops improved
their computing experience and how they used the QAF and other tools available in the
workshop. In my statistical analyses I found modest positive effects of QAF on post-workshop
positivity (about both the teacher and the general experience) and about CS attitudes. More
broadly, the workshop activity improved students’ self-efficacy, CS career identification, and
perspective on computer-related subjects.
An in-depth examination of the QAF revealed that few participants read more than one
post in the system, and only one student posted anything (two questions). Survey comments and
the interviews suggest that students preferred asking questions of the in-class teacher because
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they believed that the face-to-face communication was faster and required less effort than the
QAF. I discuss the implications of my findings, including these comments about the QAF, in
light of the overall research goals and directions for further research.
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Chapter 1

Introduction
Chapter Overview
I investigated the potential for a question and answer forum (QAF) to improve students’
experience and facilitate communication in a workshop designed to introduce web development
concepts and skills. This first chapter introduces my motivations and expectations for how the
QAF might be integrated within such a workshop, as well as providing an overview of the
research methods I employed.
Research Motivation
Many students are not interested in computer science (CS) as a program of study because
they have negative attitudes toward such topics. For example, young people have reported that
CS content is tedious, difficult to learn, irrelevant to their daily lives, and that it offers few
opportunities for social interaction (Cassel, McGettrick, Guzdial, & Roberts, 2007; Yardi &
Bruckman, 2007). They may also avoid CS education because they think that they are not smart
enough to learn and understand these “technical” subjects. In addition, female high school
students have voiced a lack of interest in computing because they think that the subject is boring
and unrelated to what they expect as their future careers (Anderson, Lankshear, Timms, &
Courtney, 2008). Therefore, a large segment of the high school population feels uncomfortable
about being part of computer science, another factor causing the CS education and workforce
population to lack diversity (Cassel et al., 2007; Fisher & Margolis, 2002). In order to make
progress in building a strong and diverse CS workforce, I need to change people’s perspective
about CS, with the goal of increasing their interest in computing education and careers.
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One approach that researchers have taken toward improving attitudes about CS is to offer
summer camps (Burge, Gannod, Doyle, & Davis, 2013; Dabney, Dean, & Rogers, 2013; Hulsey,
Pence, & Hodges, 2014). For example, researchers have found that even a one-week summer
camp on introductory programming (e.g., using Scratch) can sharpen middle school students’
computing skills and increase their computational self-efficacy (Webb & Rosson, 2013). Others
have found that higher starting levels of self-efficacy encourage students to engage with and
study CS (Beckwith, Inman, Rector, & Burnett, 2007; Charters, Lee, Ko, & Loksa, 2014;
Wiedenbeck, 2005). If desired, summer camps can be designed to support the needs of a specific
group of students to increase their self-efficacy and feelings of encouragement. For example,
problem-solving software tutors might be designed to raise female students’ self-efficacy and
prevent them from dropping out of the camp (Kumar, 2008). More broadly, a fun and effective
camp can inspire students to learn programming and consider pursuit of computing-related
careers (Bell, Frey, & Vasserman, 2014; Dabney et al., 2013).
One challenge for enrichment activities such as CS summer camps or after-school
activities is finding enough qualified teachers to give the rich support needed by novices. For
example, in one set of summer camps, students reported that teachers did not have enough time
to give them assistance or feedback (Aritajati, Rosson, Pena, Cinque, & Segura, 2015). In this
case, each camp provided a reasonable ratio of students to teachers (approximately one teacher
per 15 students), but these experts were simply not available for 1:1 help with each student,
many of whom arrived with differing levels of prior experience.
When a camp or a high school class includes students who have never studied CS, it can
be a challenge for the teacher in charge of the class. For instance, one study documented the
learning problems that arise when a novice does not understand what an algorithm is doing
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during the runtime activities of a high-level programming system (Ko, Myers, & Aung, 2004; Ko
& Riche, 2011). The learning problems caused the novices to ask many questions and to rely on
help from experts to solve the problems. Summer camps or after-school workshops often has
even more limited resources, because these enrichment events tend to be staffed by one teacher
who coordinates assistance from other individuals who are working as volunteers; these
volunteers may have only modest experience in the CS content themselves. When a question is
asked, it may be addressed by one of these relatively inexperienced volunteers because the more
expert staff members are helping other students. One unfortunate outcome is that the limited
resources and inexperience of some camp assistants might create negative feelings about CS
because students have unsuccessful experiences (Beaubouef & Mason, 2005).
The lack of expertise for teaching introductory CS classes is a serious issue. For instance,
education reformers have sought to make computing subjects a mandatory learning objective in
high school. However many schools are not ready to provide students CS education; one survey
indicates that only one out of ten high schools has a teacher qualified to teach CS (Guzdial,
2014). If non-expert teachers are assigned to teach CS, they are likely to provide a low quality
learning experience. For example, one teacher who had no coding skills asked students “what are
the dimensions of a 5.25- inch floppy disk?” (Guzdial, 2014).
Some school systems and supporting organizations have been devoting considerable time
to train CS educators. For instance, the Institute for Computing Education (ICE) spent 10 years
(2004-2014) to increase schools in Georgia that are able to offer the AP CS A course, expanding
from 44 schools to 101 schools. However, I argue that high schools should not slow their efforts
to offer the AP CS A course while they wait for more teachers to be trained; learning CS in high
school is one important way to encourage students to consider CS majors in higher education,
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especially females and minorities (Guzdial, Ericson, McKlin, & Engelman, 2012). Instead, I
want to consider alternative ways to address the shortage of CS teachers.
I propose that a question and answer forum (QAF) that relies on one or more online
volunteers may be one way to improve students’ experience in CS introductory education. Such
a service might help students who are novices and struggling with basic concepts, but it could
also be flexible enough to help students who arrive in a camp or classroom with existing CS
knowledge. For example in my prior research, I observed that some expert students felt bored
because they finished their tasks early. A QAF might offer the extra activities of going beyond
the current topics or of helping others, for example they could work with the volunteers to try out
more advanced techniques, or they could pause to help their classmates by answering questions
in the QAF (Aritajati, 2013).
The QAF concept is not novel in and of itself – people often consult experts in this kind
of forum (Harper, Raban, Rafaeli, & Konstan, 2008). With respect to help in everyday learning
about CS, programmers often ask experts questions using Stack Overflow, a popular a question
and answer website for programming that is known for quickly providing answers that are of
high quality (Mamykina, Manoim, Mittal, Hripcsak, & Hartmann, 2011). I propose that a similar
sort of communication might be useful to students encountering problems in a CS introductory
experience like a summer camp, where plentiful advice and help may not be available. Students
would not have to rely on a teacher in a classroom and could instead ask an online volunteer for
assistance. In the long term, an online volunteer might be a practicing programmer or a computer
science teacher from another school, able to help students effectively. I hope that a QAF staffed
by an online volunteer will address the problems stemming from too few teachers in a classroom
and enhance students’ overall learning experience.

4

Research Aims and Objectives
In this dissertation I have evaluated whether and how a QAF can improve students’
experience in a CS classroom. I did this by comparing students’ experiences from an
introductory session on web development, with and without a QAF staffed by an online expert.
Specifically, I examined impacts on 1) computational self-efficacy; 2) attitudes about CS; 3)
attitudes about careers in CS; and 4) satisfaction with the teaching. As a complement to these
objectives I also used qualitative methods to study how and why students participate in the QAF.
Overview of Research Methods
I used a combination of quantitative and qualitative methods to investigate students’
experiences across classrooms with and without a QAF, relying primarily on a pre-class and
post-class survey to gather self-reported measures of self-efficacy, attitudes and so on (Rosson,
Carroll, & Sinha, 2011b; Shen, Wu, & Lee, 2014). Importantly, the post-class survey repeated
questions about computational self-efficacy and attitude toward CS, so that I could assess change
in these self reports. Students who were given access to the QAF during the workshop answered
additional questions relating to their experience with this technology.
I collected qualitative data by open-ended survey questions and post-class interviews. In
addition, I interviewed students and used these in combination with their survey comments to
consider how I might improve the QAF for future activities.
Structure of the Thesis
This thesis consists of five chapters. The first chapter (the present one) introduces the
about research motivation and questions. The second chapter offers a literature review on related
prior research. The third chapter presents the research methods in more detail. The fourth chapter
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presents the results, and the fifth and final chapter discusses the implications of my findings and
opportunities for future research.
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Chapter 2
Literature Review
Chapter Overview
This second chapter reviews prior research that is related to my research questions. I
begin with other studies of question and answer websites. I then move to a discussion of
students’ attitudes towards CS and how this sets up the research methods that I have followed.
Question and Answer Websites
A question and answer (Q&A) website assists people to pose questions and solicit
answers. Most Q&A websites are designed specifically for members to ask and answer
questions, so visitors may see and contribute less other types of discussion than in other forums
(Nam, Ackerman, & Adamic, 2009). Most visitors to Q&A websites are seeking solutions
within the large knowledge base the site hosts; only a few members are answering questions
(Furtado, Andrade, Oliveira, & Brasileiro, 2013; Mamykina et al., 2011; Nam et al., 2009).
Beyond providing basic services for posting a question or an answer, these sites also may
provide a search or tag systems for members wanting to query or categorize information
(Mamykina et al., 2011). All Q&A boards rely on the intrinsic value of participation – such user
altruism (for posting) or learning (for seeking answers) – to promote participation. However a
few websites have started to explore gamification methods that might increase member
participation with extrinsic rewards (Mamykina et al., 2011; Nam et al., 2009).
Many people visit one or more Q&A websites every day. For example, a number of
popular online crowd-sourcing communities, such as Quora, Yahoo! Answer, Baidu Knows,
Naver, and Stack Overflow, welcome thousands of visitors every day (Liu et al., 2011). As of
2007, Yahoo! Answer had more than 20 million members in the United States and 120 million
7

users from around the world. Many of these websites offer services in several languages,
presumably so as to increase their overall reach and appeal. For example, Naver supports both
English and Korean languages (Nam et al., 2009).
Stack Overflow is a well-regarded Q&A website in the domain of CS, with seven million
users in August 2010 (Mamykina et al., 2011). Its general success can be seen in the speed and
likelihood of gratification: in one study, users posting questions received a first answer in 11
minutes (median), and 92% of questions were answered (Mamykina et al., 2011). In this same
piece of research, the authors discussed how the Stack Overflow developers build new features
aimed at increasing member participation. For example, the site gives users reputation points
after answering a question. This virtual reward motivates people to browse and answer questions
in Stack Overflow.
The design and success of Stack Overflow emphasized the importance of speed and
quality in Q&A websites, inspiring in me the goal of providing fast and high quality answers to
students learning introductory CS content. A professional website like Stack Overflow can assist
people to gain computing knowledge and was designed iteratively to optimize the user
experience when getting help. I decided to follow a similar approach with my online help
system, using an online expert to give students rapid and high quality answers. Because I will
rely on online volunteers, my system will not depend on the helpfulness of the person who
creates the forum (who may not always be available or willing to help; Mamykina et al., 2011).
Attitudes about Computer Science
Negative attitudes about CS will make people less likely to learn this subject. At a high
level for example, Gardner argued that attitude towards science will always be involved in
decisions to study science (Gardner, 1975). More specifically, a number of researchers have
8

shown that negative attitudes about CS discourage students to learn this subject (Anderson et al.,
2008; Fisher & Margolis, 2002). For example, when people believe that computing programming
is hard, they may conclude that they are not smart enough to learn it (Beckwith et al., 2007). This
kind of attitudes decreases the numbers of students who choose to study CS at the university or
causes them to drop out of these programs if they begin and have any difficulties (Anderson et
al., 2008; Fisher & Margolis, 2002; Teague, 2002).
On the other hand, positive attitudes influence students to be interested in computerrelated subjects or careers. High school students who enjoy themselves while using the computer
(as assessed by the microcomputer playfulness scale; (Webster & Martocchio, 1992)) were more
likely to report that they liked the computational learning activities in a summer camp (Aritajati
et al., 2015). The playfulness trait also indirectly influences undergraduate students’ orientation
towards computing careers (Rosson et al., 2011b). Other researchers have found that high school
girls who are interested in using Alice (a programming platform for learners) are more likely to
consider studying CS in the future (Kelleher, Pausch, & Kiesler, 2007); and that interaction with
computer-programming games can lead children to have positive views about computing and
inspire them to study CS (Ko, 2009; Schulte & Knobelsdorf, 2007). Thus, positive attitudes are
critical for students to keep their interest in computing areas.
Factors Affecting Learners’ Attitudes about Computer Science
Because CS education has long been concerned about the relative lack of representation
by women and under-represented minorities, many researchers have investigated the
characteristics of individuals who do or do not choose to pursue education or careers in this area.
My hope is that by better understanding these characteristics, I can design content or activities
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that are more appealing to a wide range of learners, or at the least use these characteristics to
gather a more finely honed picture of what does and does not work in CS education.
Table 1: Conclusion of barriers and pathways (Schulte & Knobelsdorf, 2007)
Users’ Barrier
•
•

•
•

•
•

Designers’ Pathways
Attribution
Perceiving that they have insufficient
• Perceiving that they have sufficient
skills to learn Computer Science
skills to learn Computer Science
Computer science cannot be learnt as
other subjects
Learning habits
Defensive learning
• Willing to learn more computing
knowledge
Ask for assistance on problem solving
• Exploratory problem solving
Preconceptions
Believe that computer science is for
• Ignore boundaries between use and
professional
design
Not understand the important role of
• Experience programming as an
programming
interaction to a computer
Computing Experience
Past computing experience influences learners’ attitudes towards computer science.

Schulte and Knobelsdorf noted in general that attitudes towards CS are related to a person’s
computing experiences (Schulte & Knobelsdorf, 2007). In a survey study, they divided people
into “users” (people not interested in a computing career) and “designers” (people who already
are pursuing this occupation). They found a variety of attitudes that varied between these groups.
For example, as summarized in Error! Reference source not found., people in the user group
reported that they do not have abilities enough to solve a computing problem, but those in the
designer group feel that they have sufficient skills and are willing to learn new computing
knowledge. Even something as simple as lack of programming practice can lead to poorer
attitudes about CS (Beaubouef & Mason, 2005). On the other hand, Ko found that daily
10

computer interaction can inspire students to be interested in programming (Ko, 2009) These sorts
of findings suggest that one way to improve people’s attitudes about CS is to simply give them
some extensive experience or practice in these concepts and skills, for example through a
summer camp or workshop.
Social Support
Having the right kind of social support may encourage students to learn CS science.
Social support may come un the form of technical and moral support from a social network, such
as families, friends, and teachers (Rosson et al., 2011b). Indeed, some students who choose to
pursue CS education or careers do so because their friends or family already have such interests
and experience (Schulte & Knobelsdorf, 2007). Mentorship and friendship can help to create
positive attitudes about programming (Ko, 2009). Moreover, learners often must spend a lot of
time and effort to sharpen their computing skills or complete a computer-related degree; social
support can be critical to achieving these goals.
Google conducted a large survey with over 1700 high school and undergraduate students,
finding that social encouragement is a critical factor for women pursuing computing degrees
(Hong, Wang, Ravitz, & Fong, 2015). Another survey on 1400 undergraduate students in the
state of Georgia found that students, especially females and minorities, need social support to
interest or pursue computing degrees (Guzdial, Ericson, Atlanta, Mcklin, & Engelman, 2010). Of
course, students benefit from teachers’ assistance as well. Students who do not practice and
receive feedback from instructors have fewer chances to learn and are more likely to drop out of
computing programs (Beaubouef & Mason, 2005). However, a large support network can
increase student confidence to take on and complete computing tasks. High school students who
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feel they have strong social support for their technology goals have the confidence to try new
activities such as those offered in a summer camp (Aritajati et al., 2015).
The feeling of social support with respect to technology can also encourage students to be
interested in the longer-term goal of a computing career. For example, a survey of undergraduate
students in Information Sciences and Technology found a direct and positive relationship
between technology support networks and orientation toward a computer-based career (Rosson
et al., 2011b). The Georgia statewide survey also supports this finding, showing that social
encouragement motivates undergraduate students to persuade computer-related occupation
(Guzdial et al., 2010). Ko suggested that a computing community could provide social support to
its members, helping to sustain their positive attitudes throughout their lifetime (Ko, 2009).
Gender Differences
Females tend to have negative perspectives on computer science. Young women often
report that this subject has a “a bad image”, such as that of a “nerd” or a “geek” (Anderson et al.,
2008; Davis, Yuen, & Berland, 2014). They also tend to think that CS is for males and that a
computing curriculum was not suitable for them because men are dominant in this community
(Fisher & Margolis, 2002). Moreover, women tend to report lower values of perceived computer
self-efficacy than men (Rosson, Carroll, & Sinha, 2011a; Shashaani, 1993). In general, CS
education researchers suggest that the computing community should be aware of gender
difference and search for ways to better support female students (Fisher & Margolis, 2002;
Teague, 2002).
Computer Self-Efficacy
Computer self-efficacy (CSE) plays important role in whether and how people learn
about computing or pursue computer-related careers. Self-efficacy is a personal perception to be
12

able to accomplish a specified task (Bandura, Barbaranelli, Caprara, & Pastorelli, 2001; Bandura,
1977, 1997); thus CSE is a perception about one’s ability to accomplish a specified computerrelated task (like programming or debugging). CSE has been shown to influence students’
student interest in programming (Ko, 2009). Moreover, non-CS students’ self-efficacy predicts
their performance and debugging with high-level tools (like spreadsheets or hypertext editors
(Wiedenbeck, 2005). When students have confidence in their computing knowledge, they also
tend to have more positive attitudes towards computer-related careers (Rosson et al., 2011b).
Therefore, many researchers have proposed mechanisms for increasing students’ CSE prior to
taking instruction in CS, or have used this construct to evaluate the success of an CS education
tool or course (Kinnunen & Simon, 2011; Ko, 2009; Tew & Dorn, 2013; Wiedenbeck, 2005).
Several factors can impact CSE. Bandura claims that “enactive mastery, vicarious
experience, verbal persuasion, and physiological” develop self-efficacy (Bandura, 1986; Gist &
Mitchell, 1992). Personal experience on a computer is enactive mastery, and people who have
more experience with computers tend to have higher self-efficacy (Schulte & Knobelsdorf,
2007). Social support can cause vicarious experience and verbal persuasion, so students who
feel that they have good social support for computer activities may have higher CSE (Rosson et
al., 2011b). However, social variables associated with gender may interact in subtle ways with
CSE. For example, in one study that assessed people’s social technology network, women who
had high social support tended to report themselves as having low CSE, but men with strong
social networks reported themselves as having high CSE (Rosson et al., 2011b).

13

Efforts to Improve Student Attitudes about CS
Summer Camps and Workshops
A well-designed camp can increase students’ CSE (Aritajati et al., 2015; Webb &
Rosson, 2013; Wiedenbeck, 2005). Students who arrive with high CSE are more motivated to
study computing subjects, which in turn heightens their engagement and raises CSE even more
(Beckwith et al., 2007; Charters et al., 2014; Wiedenbeck, 2005). Independently of CSE, an
experienced teacher can create a summer camp activity that engages them and meets their
learning needs. For example, storytelling has been found to be an attractive activity that
encourages middle and high school girls to spend time learning to program in Alice (Kelleher et
al., 2007). More broadly, a summer camp can inspire students to be interested in programming
and computing careers (Bell et al., 2014; Dabney et al., 2013).
In fact, prior research demonstrates that even as little as a one-hour workshop can change
high school and undergraduate students’ attitude towards computer science. In one body of work,
researchers found that girls gained computer knowledge by developing a website from example
materials in less than an hour. They had positive views and enjoyed the web programming
(Rosson et al., 2009). In another project, female undergraduate learned how to create a datacentered website (i.e., connected to a database using queries) using a tool called wProjects,
which is build using Drupal. In one hour, web development using wProjects increased the
students’ understanding about web development and motivated them to create web applications
(Harshbarger & Rosson, 2012). I am encouraged by these research results and hope that my web
development workshop will similarly enhance student views about CS.
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Educational Technology
Technology in a classroom can have an impact on student attitudes. For example, Korean
researchers found that computer-assisted instruction in middle schools improved student attitude
towards science and scientific careers (Park, Khan, & Petrina, 2009). In a CS classroom,
introducing an automated attendance management and real-time student feedback tool improved
student positive perspectives on computer science, perhaps causing students to express more
interest in this subject (Shen et al., 2014). Others have found that an educational video game
related to computer programming can enhance the views that adults hold about programming as
an activity (Charters et al., 2014). Still another example comes from a crowd-sourcing exercise
website that provides students opportunities to check and improve their knowledge before an
exam (Denny, 2013). These applications are just a few examples of educational technologies in
the modern era, and I would like to evaluate how a Q&A website will influence student attitudes
towards computer science as well as their self-perceived computer efficacy.
Some technologies in a classroom are aimed at improving communication – either among
students or between students and teachers. Of course, email is the standard “old-fashioned”
channel for teachers and students to interact. More recently however, researchers have explored
novel mechanisms, such as back channels for a classroom. For example, ClassCommons
provides a public display for student messages, and students can use this system to raise
questions or broadcast comments in real time (Du, Rosson, & Carroll, 2012). A social network
can also be used for classroom communication. For instance, students claim that a lecture that is
annotated by their tweets improves their engagement in a classroom (Birnholtz, Hancock, &
Retelny, 2013). Similarly a tool called Clickers allows students to answer a question in a
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classroom, providing teachers with real-time student feedback (Birnholtz et al., 2013; Porter,
Lee, Simon, & Zingaro, 2011; Yadav, Zhou, Mayfield, Hambrusch, & Korb, 2011).
Educational Applications of Question and Answer Websites
Earlier, I discussed the general concept of a Q&A website and the kinds of features that
might improve its design. In this section I narrow my attention to how such services have been
deployed in classrooms or other learning settings. Of course, at the most general level the use of
Google to query the entire Internet in support of learning is an example of such a service, but our
interest here is on tools that have been designed to serve more specific learning needs.
One popular Q&A forum used in education is Piazza (Barr & Gunawardena, 2012). This
tool is designed to help learners seek answers from their classmates, with the thought that
teachers can save time in responding to similar questions (Barr & Gunawardena, 2012). Other
researchers, inspired by the initial success of Piazza, have explored variations on this theme. For
example, Green Dolphin includes a gamification feature that gives students points to create a
friendly competition. Students try to collect as many points as possible. It also intentionally
delays instructors’ answers to questions, hoping to increase students’ contributions. The logic is
that if students see an instructor’s response, they will refrain from providing their own answer to
a question (Aritajati, 2013). In addition, Green Dolphin differs from Piazza because Green
Dolphin used gamification or external motivation to encourage users, whereas Piazza relies on
internal motivation. Almost all questions in the Green Dolphin Q&A website received at least
one answer, suggesting that it met basic needs. However the researchers were unable to
demonstrate an impact of the gamification or instructor response delay features.
A third example is Askalot, a community question answering system that focuses on
learning in an organization (Piazza and Green Dolphin are designed for use as part of a
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university course; (Srba & Bielikova, 2015). Members in Askalot can vote up or down on
questions or answers to questions. Moreover, this website allows instructors to rate students’
questions and answers on a 5-point scale to encourage students in providing high-quality
contributions. This system successfully served its community: 92% of questions received an
answer, and 48% of questions had a correct answer. These three examples suggest that
asynchronous communication in the form of Q&A can assist learners to receive some highquality answers.
A Q&A website may also provide students opportunities to practice communication and
problem solving skills. According to interviews, computing professionals report that such skills
are important for their careers (Exter, 2014). To enhance communication skills, researchers have
suggested that educators can integrate workplace scenarios into CS courses, hoping that these
will provide practice on these more general skills (Hoffman, Anderson, & Gustafsson, 2014). A
Q&A board is an example of a realistic workplace scenario because professionals usually use
similar technology to find solutions in the Internet. Teachers can inject a Q&A website into their
teaching without modifying their class syllabus (in contrast to some scenarios), and learners have
chance to practice how to describe their problems, ask for assistance, or write their responses. In
order to answer a problem in the forum, students have to solve it, and this activity develops their
problem solving skills. Thus, active participation in a Q&A website may serve as practice in
communication and problem-solving skills, beyond its main function of providing answers to
questions that come up in learning new material.
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Chapter 3
Research Methods
Chapter Overview
In this chapter, I provide details about how I conducted my investigation of QAF in the
context of a web development workshop. Although my original plan was to recruit middle or
high school students similar to those who enrolled in the summer camps hosted by the College,
logistical reasons made this infeasible and I shifted my attention to university students. I
recognize that such students are more likely to already have chosen (or chosen not) to study CS,
but I also knew from a prior study that students who are not pursuing CS degrees can be
influenced in a positive way by a brief workshop that introduces core concepts in web
development (Harshbarger & Rosson, 2012). Thus I elected to recruit participants who were
university students but not enrolled in CS-related education programs.
In the following, I describe how I recruited participants for the workshops. Second, I
elaborate how I conducted these workshops. Third, I summarize how I collected relevant data. In
the final section, I explain how I analyzed these data from the workshops.
Participant Recruitment
At the beginning, I struggled to recruit subjects. I focused on recruiting undergraduate
students who were not pursuing degrees in Information Sciences and Technology or Computer
Science, because I was hoping to simulate the learner background one would expect to find in a
high school class. I sent emails to student organizations and undergraduate level classes, and I
offered participants a free web development workshop with a light meal during a break.
However, only seven students signed up in response to these (many!) invitations, and of these,
six students were international students. Therefore, I decided to provide a monetary incentive so
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that I could attract more participants. I wanted to conduct two workshops in order to compare
learners’ experience in the workshop with and without a question and answer website, and I
hoped to have at least 20 participants in each session.
More participants signed up for the workshops after I added an extrinsic incentive (I
offered to pay a participant $20 after he or she attended the workshop and completed all surveys
associated with the event). I also expanded the population for my invitation, sending recruitment
emails to graduate student communities and classes as well as undergraduate. And, I advertised
using Facebook (in the end, 44.62% of the click traffic for the consent form came from
Facebook). For example, I posted a short advertisement about the workshop in a Facebook group
that had been created to sell and buy things. Some students in this Facebook group showed their
interest in the workshops and sent private message to ask me more information. In the end, after
I closed the recruitment survey, 84 students had expressed interest.
As part of indicating their interest, students chose which timeslots they would prefer; in
the end this was the determinant for assigning them to one or the other workshop condition. Most
participants (61 people) chose multiple 2-hour time slots between February 9 and 13 2015.
According to this information, I decided to conduct the workshops on February 9 and 13 2015
from 5pm to 7pm. Once I had decided on dates and times, I returned to participants to commit
them to one or another of the workshops, recruiting more if needed. I scheduled 25 participants
for each workshop; this was the maximum possible in the classroom that was available
(including several workstations to use as spares in the event of technical problems). In the end
not all participants showed up, as will be explained later.
Some students were interviewed in the week after the workshop. After students received
their money at the end of the workshop, the researcher asked each person if he or she was willing
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to be interviewed. All students were invited to participate in this, for which they would receive
an extra $5 that motivates students to participate the interview. For students who agreed, the
researcher scheduled a semi-structured interview in the week following the workshop and
interview questions could be found in Appendix C. In order to arrange the interview, each
participating student suggested a desired time and a location for the session. As a result, the
interviews took place at different locations and for varying amounts of time.
The Website Development Workshops
I designed an active learning approach for teaching web development (a small amount of
up-front exposition, most of the time spent in hands-on activities; see (Carroll &
Communication, 1998; Carroll, 1990). I chose web development because our College’s
experience with young people in summer camps (Summer 2014) indicated that this topic is
enjoyable and seen as useful (Aritajati et al., 2015). As a CS education topic, I believed that this
web development course would be simple and accessible to novices, because the emphasis was
on HTML and CSS, and did not address topics such as data structures, algorithms or Boolean
operators. Because the content is relatively simple, it was possible to teach it in two hours, and to
approach it with hands-on active learning methods. In active learning, students are given
opportunities to learn by doing, in this case with the goal of trying to build a website by
themselves. I provided a “scaffolding” of an empty web page that the learners could modify and
connect as they chose, using the example concepts presented by the teacher. Thus, after these
workshops, students had created simple websites of their own design.
The two workshops were conducted in the early spring 2015 semester as an experiment
examining the benefits of the QAF. To ensure comparability across the two workshop instances.
I controlled the workshop schedule, incentives, the teacher, the content and sequence of the
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material that was presented, and the location. One instructor taught the exact same material about
website development in both workshops. I created an overall schedule for the workshop, and the
instructor created corresponding slides and support materials. All documents related to website
development were uploaded to a website created specially to host the workshops. As the
schedule shows, students in both workshops were given plenty of free time to develop their own
websites, or to study various aspects of website development on their own. The teacher followed
the schedule summarized in Table 2.
Table 2: Student activities in the workshops with Its estimated duration
Student activities

The workshop schedule
with the forum
15 minutes

The workshop schedule
without the forum
15 minutes

5 minutes
30 minutes

Not have this activities in
this workshop
30 minutes

Doing your own tasks

10 minutes

15 minutes

Having a break for some
pizza
Learning how to modify a
template of Tumblr or
Wordpress
Doing your own tasks

30 minutes

30 minutes

5 minutes

5 minutes

15 minutes

15 minutes

Doing a feedback survey

10 minutes

10 minutes

Doing a background survey,
Reading workshop materials
in the website, Opened
Microsoft Virtual Studio
Learning how to ask a
question in the forum
Studying HTML and CSS

As another source of control, after the teacher finished teaching the first workshop, I
asked her to take notes about how she delivered her material in the first workshop, as well as any
mistakes or confusing remarks she might have made. She reviewed these notes before the next
workshop to make sure that she taught the two workshops in the same way. The result is that all
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mistakes made in the first workshop were reproduced in the second one, helping to to ensure that
students in the two workshops had the opportunity to gain similar knowledge. Therefore, these
workshops differed only in the access to the QAF, my focus for evaluation.
In the first workshop, students were able to use the QAF to ask the online volunteer a
question related to website development. So that they would know how this service worked, the
teacher demonstrated how to ask a question in the QAF. That is, the teacher posted a question in
the forum, and the online volunteer immediately posted an answer. My hope was that students
would see that they could receive answers quickly by using the QAF. There was no such service
or demonstration in the second workshop.
Both workshops were fully enrolled at 25, but only 17 and 19 students checked into the
first and second workshops, respectively. However, one student in the second workshop was not
eligible because he was already a student in our College, so I did not include his data, resulting in
a total of 35 participants. All students completed both surveys, and the demographic information
for the group attending each of the workshops appears in the Table 3.
Table 3: Workshop participant demographic in each workshop
Demographic data
Male

With QAF
8

Without QAF
10

Female
Undergraduate
Graduate
Asian
Caucasian
Hispanic

9
12
5
8
7
2

8
12
6
11
7
0

The two workshops had similar student demographics. Surprisingly, half of the
participants in both workshops were females; because females are typically under-represented in
CS education activities, this was a pleasant surprise. I had advertised our workshop in diverse
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communities, but the majority of students were undergraduate and Asian. I recognize that by
inviting graduate students, I will have more difficulty in generalizing to introductory courses in
high schools. Nonetheless, the majority of our participants were undergraduates and none of
them were pursuing degrees in CS.
Before The Workshop
All students received a handout and completed a background survey before the workshop
began. I stood outside the classroom to assist students checking into the workshop; I reminded
them to do the survey and gave them a handout after they had signed an attendance sheet. The
handout had instructions about how to create a personal account for the workshop website, and
how to use Microsoft Visual Studio to open an HTML or CSS file. After students went into the
classroom, the student was free to sit at any computer that had the Windows 8 operating system
up and running. They followed the handout instructions to create their account in the website,
and then completed the online background survey. As a reminder, the teacher showed the link of
the online survey on a projector screen and told students to complete it first. After the workshop
began, I checked to ensure that all students had submitted their background surveys. In workshop
2, one student did not complete the survey before the class began, so I asked him to do so as soon
as possible before starting to work on the website activities.
The Content of Workshops
The instructor used online resources to teach students basic HTML and CSS. She began
with a short presentation about HTML and CSS, so students learned the difference between the
two types of markup and the basic syntax for a header, a paragraph, and a link. After her
presentation, she used an online environment that allows users to display HTML and CSS code
on one side and the result of these codes on the right. Students typed the example in the online
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environment, or in Microsoft Visual Studio if preferred, to practice using the code. The teacher
also taught students how to inspect the HTML and CSS code “behind” a website.
Students were then given the freedom to do their own tasks for 25 minutes. I had
advertised that after the workshop, students would be able to build a personal website. However,
I did not give them a specific project to do during the workshop, so students chose their own
activities during the workshop. I expected these activities could inspire them to learn about or
practice HTML and CSS programming more. For example, some students tried advanced HTML
and CSS syntax to develop their website; others worked through an online tutorial about web
development.
After The Workshops
After finishing the workshop, students completed the feedback survey, received the
promised incentive, and were invited to participate in follow-up interviews. After about 110
minutes had passed, the teacher announced that the workshop was over, and students could start
doing the post survey. Students who had finished both the pre and post surveys received $20 and
I invited them to sign up for interviews, telling them that they would receive an additional $5 for
their involvement. I contacted students who did agree to participate in the interviews during the
following week to schedule a convenient time. These interviews lasted from 15 minutes to 48
minutes depending on each student’s experience.
Data and Data Collection
I used mixed methods research in this study. I collected quantitative and qualitative data
from the workshop participants. I used the pre and post surveys to measure students’ attitude
toward computing, and students had 10 minutes to complete each survey. In order to develop a
richer picture of what happened, I also conducted semi-structured interviews.
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The Surveys
The background survey collected information about students’ demographics and
computing experience. The background surveys used a number of 7-point (1 = very strong
disagree and 7 = very strong agree) Likert scales that had been adapted from prior research
(Rosson et al., 2011b; Shen et al., 2014). These included technology social support (4 items
assessing assistance from other people to solve computing problems); playfulness (6 items
assessing students’ feeling of enjoyment when they use computers); career identity (5 items
assessing students’ attitude toward computing career); CS perspective (4 items assessing
students’ attitude toward CS); computational self-efficacy (5 items assessing students’ selfefficacy to solve computational problems); importance of CS (5 items assessing students’ views
about the importance of CS in today’s world). In addition, I included Likert scales to assess web
development expertise (7 items assessing students’ HTML and CSS development skills) and
altruism (4 items assessing students’ altruism to assist their classmates; I included this as it might
predict their willingness to help others with web development problems). This survey also asked
students to share their expectations in attending this workshop. A complete version of the
background survey can be found in the Appendix A.
The feedback survey was designed to detect changes in students’ attitudes and selfreports, in other words after going through the workshop experience. The survey repeated some
of the scales used in the background survey to see if changes had occurred: technology social
support, playfulness, career identity, CS perspective, and computational self-efficacy. I also
assessed students’ general positivity about their workshop experience (4 items assessing how
well students contributed in a workshop and they would like to do these activities in the future);
as well as their positivity about the teacher and her approach (7 items assessing the lecturer
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positivity) and their classmates as sources of help (6 items assessing classmate positivity).
Students who used the QAF also responded to scales assessing their experience with the online
assistance (6 items assessing quality of peers’ assistance in a question and answer website, and 6
items assessing the online volunteer); and forum participation (3 items asking why students did
or did not answer questions). In addition, I provided open questions to identify why students
participate in a question and answer forum or not.
Interviews
I used semi-structured interviews to collect more in-depth qualitative information from a
subset of participants after the workshop. I interviewed six students from the workshop that had
the QAF and nine participants from the workshop without the QAF. All interviews were voice
recorded by an iPhone, and their length ranged from 15 to 48 minutes in Table 4. Questions were
created in response to initial observations about the workshops; questions were added after each
interview as other issues arose. For example, I asked participants about their motivation to
participate the workshop and how it did or did not change their attitude toward CS. I also asked
them whether and how they had asked questions in the classroom (i.e. to the teacher or other
students); for students who had access to the QAF, I asked them whether and how they used the
service.
Table 4: Interviewee demographic in each workshop
Demographic data
Male
Female
Undergraduate
Graduate
Asian
Caucasian

The workshop with QAF
2
4
3
3
4
2
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The workshop without QAF
5
4
5
4
7
2

The interviewee sets from the two workshops had somewhat different demographics, as
seen in Table 4. I interviewed more students from the non-QAF workshop (9) than the QAF
workshop (7), and more of the females were from the QAF workshop. However because I did
talk to 8 different women, I were able to get a better sense of why females, a minority in CS
more generally, would like to be in these workshops. I would have liked to have more diversity
in our interviews, but could not reach our goal because participants had to volunteer.
Data Analysis
I used a mixture of mean comparisons and multiple regression methods to analyze our
survey data, following the common convention in social science of treating rating scale data as if
it were interval data (Rosson et al., 2011b). More specifically, I investigated whether changes in
student data (e.g., CSE, career identification, and attitude toward CS) were associated with the
presence of the QAF. I expected that learners with access to the QAF would have more
enhancements in such perceptions than those who did not have the forum (Rosson et al., 2011b).
I also created regression models to examine the impact of other variables (e.g., technology social
support and expertise in web development) on the values reported for CSE, career identification,
positivity, and attitude toward CS after the workshops. The regression results will assist us to
understand how students reacted to the workshop experiences and in half of the cases, to the
presence of the QAF.
I used open coding technique to analyze the open-end questions in the surveys and
interviews. The researcher used the open coding approach to find themes of each open question,
and then he categorized all students’ responses according to the themes. He used this technique
to investigate interviews and found quotes that lent support to the qualitative and quantitative
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results from the surveys. This qualitative analysis strengthened the results of quantitative data as
well as pointing to new perspectives in the students’ experiences.
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Chapter 4

Results
Chapter Overview
This chapter presents empirical results from quantitative and qualitative analyses. I begin
by establishing the internal validity of the constructs assessed in the background and feedback
surveys, including a brief discussion of important learner characteristics (gender, prior expertise).
I next consider the primary research question posed by this thesis, namely the extent to which the
QAF affected participants’ experience during the workshops or their self-perceptions and
attitudes after it was over. I include in that section a discussion of both quantitative data gathered
from the surveys and examination of the usage logs, and comments that were provided in the
surveys and interviews.
After examining the QAF as a factor in students’ experiences, I report results relating to
the more general question of whether and how the workshop experience affected participants,
independent of QAF availability, and consider what our data contribute to the literature on sociocognitive models of computing education.
Survey Measures and Construct Validity
Background Survey
The background survey was used to gather background from participants (e.g., their selfreported expertise in web development technologies like HTML and CSS) as well as their initial
self-reported ratings of computing playfulness, computing self-efficacy, technology support
networks, and CS career identification; the wording for each item in these scales appears in
Appendix A. To assess the internal reliability of these scales (most included 4-6 items), I
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computed the scale reliability using Cronbach α. As the table indicates all measures had
sufficient reliability (α greater than 0.70). After assessing reliability, I calculated means for each
construct, seen in the Table 5 broken out by the QAF between-workshops factor. (All tables of
means in this chapter also display the group’s standard deviation in parentheses.)
Table 5: Means of constructs measured in background survey
Constructs
Web Coding Expertise
Computing Playfulness
Computing Self-efficacy
Technology Support Network
Career Identification

α
0.9
0.81
0.83
0.83
0.84

Workshop with QAF
1.96 (1.59)
4.43 (0.73)
3.94 (0.9)
4.38 (0.82)
4.22 (0.94)

Workshop without QAF
2.54 (1.29)
4.54 (0.73)
4.46 (0.89)
4.49 (1.12)
4.53 (1.29)

At first glance, the group of students in the no-QAF workshop seem to have a higher
average level of web development expertise (HTML and CSS) than the other group of students,
with a mean difference of 0.58. However, a t-test on these mean differences revealed no
significant effect (t(33) = 1.18, p = 0.25), so I removed this variable from further analysis. There
were similar tendencies for participants in the second workshop to rate themselves more highly
on other background variables, but none of these contrasts were statistically significant. Thus
although there was a tendency for students in the second workshop to have more confidence in
their technology skills, this trend was not statistically reliable.
The Feedback Survey
The constructs assessed in the feedback survey appear in Table 6; these questions are
listed in Appendix A. As for the background survey scales, all of the measures were shown to
have strong reliability metrics, with Cronbach’s α more than 0.8 in all cases. I now turn to an
analysis of our findings.

30

Table 6: Means of constructs measured in feedback survey
Constructs
Personal Reaction
Instructor Positivity
Computing Self-efficacy
Career Identification

α
0.86
0.93
0.87
0.89

Workshop with QAF
5.63 (0.83)
5.9 (0.89)
4.85 (0.81)
4.82 (0.83)

Workshop without QAF
5.31 (0.75)
5.36 (0.87)
5.03 (0.81)
4.8 (1.18)

How the QAF Affected the Student Experience
The primary research question of this thesis revolved around the role that a real-time
QAF might play in an introductory workshop on web development. I hoped that participants
would find the QAF of interest, recognize opportunities to use it, and that it would supply
support for their learning that went beyond that provided by the teacher. In the following I
examine the evidence related to these expectations.
Did Participants Use the QAF?
The first workshop provided students the QAF as a real-time channel. (Note that I refer to
this channel as “real-time” even though in principle the person posting a question must wait for
an answer; however the online volunteer had been coached to be as responsive and speedy as
possible.) The logic in this is that when the instructor is not available, students can post questions
in the QAF. I deliberately staffed the QAF with an online volunteer who had taught a similar
introduction to web development in an earlier summer camp, so not only did she have useful
expertise but also had experience anticipating and answering problems. Note also that students
can learn new knowledge from the QAF even when they do not post questions themselves, as it
is possible that material posted and answered by others will be useful. All students in the first
workshop were shown the QAF at the start of the workshop, and they could see that a) it already
had one question and answer posted that I believed to be useful; and b) during the demonstration,
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the teacher posted a question and was immediately answered, to show that the QAF volunteer
was responsive.
Despite our care to demonstrate the use and usefulness of the QAF, analysis of website
log data revealed that fewer than 20% of the students in the first workshop read all posts in the
QAF and only two students posted anything (two questions). All students did visit the QAF at
least once. In Figure 1, with respect to the example question created in advance (“What is “#” in
CSS?”), I found that six participants (35%) read the example question and its answer. With
respect to the question posted by the teacher during the demo (“What is the div tag?”), eight
students (47%) visited this post. One student who read the post added a related question (“So
does the <div> tag affect how the page looks to the viewer or just helps the coder?”); another
student also asked a question (“Does the CSS styles sheet have to go inside the head tag?”).
However, only three students read these newly posed questions, and no students answered any
questions. Instead the online expert answered the questions in about five minutes. Nonetheless,
the general outcome was clear: the students were not active users of QAF during the workshop.

Figure 1: The user interface of QAF
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In the feedback survey, I asked students from the first workshop to describe how they
used the forum. 35% of the students reported that they gained some knowledge from this service,
saying that they looked for an example and new knowledge that they did not know. P3 said “I
used it to look at questions that other classmates were thinking about and tried to include them
in what I was currently doing.”, and P14 wrote “To check what is general problems that I might
need to know.” The student who asked one questions said he did that because he liked the quality
of the online volunteer’s answer. He said that “I posted a question for the online volunteer and
they answered quickly and helpfully.” This comment is consistent with other Q&A research that
reports speed as an important feature for a question and answer website (Mamykina et al., 2011).
Also in the feedback survey, students were asked to explain why they did not answer
their classmate’s questions. P11 said that he or she did not check the forum, and P8 felt that he or
she did not have enough time to answer it. I had included this open-ended question because I
found in another study that if students see a instructor’s answer, they will not answer the
question (Aritajati, 2013). Therefore, I were concerned that the online volunteer’s answer might
discourage subjects from posting their own responses. Two students did report that they chose
not to answer the question because it already had an answer from the online volunteer:
[P12: F] “There was an answer”
[P17: NF] “There were few questions when I checked it out and it was already answered
by the online IT support.”
However I also found that self-perceived knowledge was a factor; a number of students
told us that they did not have enough knowledge to solve their friend’s problem:
[P3: F] “I didn't choose to answer a classmates question because I wasn't positive on my
answer and decided to let someone answer.”
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[P4: F] “Some of the questions were high level that I did not know”
[P12: F] “Although I knew some questions were asked in the forum I did not answer
them because I had absolutely no idea what they were asking or what the answer was. ”
Students used other channels to seek answers or solve problems by themselves. Some
students asked the instructor or try to solve problems:
[P4: F] “I did not answer or participate in questions; I like figuring things out by
myself”
There are many possibilities for why students spent so little time reading or participating
in the QAF, and I discuss some of these later in Chapter 6. However in general it was a
disappointing result for this project aimed at improving students’ learning experiences with
online volunteers who can answer questions.
Did the QAF Affect How Students Felt After the Workshop?
Even though the QAF was not used as expected, it is still possible that the presence of a
secondary help channel would change their experience in the workshop. For instance it might
convey that for this type of learning task (web development) there are online experts who can be
available to help with problems that come up. Even getting exposed to the behavior of an expert
in the domain (i.e., beyond the teacher) might affect one’s attitudes about this topic, especially if
that expert is seen to be helpful and responsive (average rating for the volunteer was 5.22 on a 7point scale).
I investigated whether the availability of the QAF might promote changes in students’
self-efficacy and orientation to CS careers. The QAF was created to help students receive fast
and high quality answers. They could gain new knowledge from posts in this board as well.
Therefore, I compared post-pre means for ratings of computing self-efficacy and career
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identification for workshops with and without the QAF (Table 7). The average change is in the
direction expected in both cases, but the difference between workshops is not significant for
computing self-efficacy (t(33)=1.36, p > 0.10); however the effect is reliable for career
identification (t(33)=2.08, p < 0.05). This suggests that there may have been a modest tendency
for attitudes about computing careers to improve more in the QAF workshop than in the noQAF; although I can only tentatively ascribe this to the presence of the QAF (given its relatively
low usage), it is at least possible that simply making it available produced some positivity benefit
for the participants.
Table 7: Changes in constructs for workshops with and without the QAF
Constructs
Workshop with QAF
Computing Self-efficacy
0.91 (0.88)
Career Identification*
0.60 (0.43)
Significance levels: * p< 0.05

Workshop without QAF
0.58 (0.54)
0.27 (0.51)

Table 8: Mean in positivity measures for workshop with and without QAF
Constructs
Personal reaction
Instructor positivity

Workshop with QAF
5.63 (0.83)
5.90 (0.89)

Workshop without QAF
5.32 (0.75)
5.36 (0.87)

I also asked two sets of questions that only make sense once a workshop is over; these
probed participants’ general feelings of positivity about the work they had done, and their
reactions to the instructor. If the students’ experiences were more positive in general in the
presence of the QAF, this could translate to higher ratings on these measures. As seen in the
means displayed in Table 8, the mean differences are again in the expected direction; however ttests comparing the two groups revealed that the mean difference for personal reaction was not
significant (t(33)=1.17, p>.25); the difference for instructor positivity only approached
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significance (t(33)=1.81, p=.08). Thus at best I found only weak evidence that students who had
access to the QAF ended up with a more positive experience.
The simple contrasts of the QAF factor summarized in this section were disappointing,
but also not surprising given that very few students in the workshop spent time reading or
posting to the QAF. I turn now to an analysis of students’ comments on the survey and during
interviews to help in understanding why the QAF might not have been used as much as I had
hoped in this learning context.
Why Was QAF Usage Low?
Our interviews with students from the first workshop suggested that they were quite busy
studying the new knowledge that they were encountering in these workshops, and as a result they
did not have time to visit the QAF very often. They felt that checking the QAF distracted them
from the lecture and their own tasks. Moreover, the teacher covered her material very quickly, so
they had to rehearse this information by studying and trying things out on their own.
[P13: F] “I think disadvantage could be if you start spending too much time on it and
then you miss the other stuff that the instructor saying to the class. I mean it is definitely in, so it
is distracting if you do not already know what happen in the class some part of it at least and
then kinda dividing your time between the real in-classroom interaction and forum that I see it is
only disadvantage.
Most of interviewees felt they had no expertise to answer questions in the QAF either.
Students said that a two-hour workshop is too short a time for students to develop enough
questions or to create the habit for using this technology.
Unsurprisingly, students preferred to ask the teacher questions rather than asking the
online volunteer. They believed that face-to-face communication is faster and less effort than this
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form of remote communication, even after they saw that the volunteer was responsive. Students
felt that they did not want to spend time writing their questions, instead hoping to receive
immediate answers from the instructor, or even asking classmates:
[P15: F] “It is less effort on my part even I do not have to do anything except open my
mouth versus like la la let me wait five seconds refresh ho this is an answer ho wait I need you to
clarify this then you type back for another answer”
Students also told us that they like to use search engines to find solutions; for instance
many are used to searching for information using Google. They thought that using this search
engine might be even faster than posting questions in a question and answer website. However,
this technique has the disadvantage that students need to spend their time to read some search
results and decide which one is correct:
[P13: F] “Google does not answer your questions, it just points to the possible locations
where the answers may be there, so you have to go to each of those websites and if you do not
frame your question correctly, then Google is not understanding, but just returning the results
for the keywords and there is definitely a lot of collectors on the web now that people loaded the
pages with a lot of keywords. You get things are not relevant coming up as a result.”
This same student commented that he might like to use something like QAF if he thought
his question was better asked by writing something in text rather than saying something aloud to
the teacher. This particular student has also used other Q&A websites many times, so he was
already familiar with this technology:
[P13: F] “I figured you know may be seen it written out and explain back could be better
for me especially I asking about like something specific”
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This student agrees with our premise that a service like the QAF can assist an instructor
when he or she is busy. Some students would like to use this technology after the workshop
because they had some questions to ask an expert:
[P13: F] “The question and answer forum helps if the instructor is busy with other
people asking certain questions which especially if you already knew the answers that questions
of interest and the instructors are busy to answer those questions. You can still ask intermediate
questions to a forum, so it is helpful to have an additional sources of information.”
Students in the workshops without the forum suggested that the workshop should offer
this technology. P19 was not satisfied with the teacher’s answer and would like to have had
another channel to ask a question; P32 agreed that the asynchronous technology would be useful
for a course with multiple sessions. P32 felt that a question and answer website could provide
students an answer faster than an email because students could also be contributing answers.
Summarizing Use and Impacts of the QAF
Overall, the use of the QAF was disappointing, in that only one student posted questions
and most students just looked at the forum once, so probably did not benefit much from the
content that had been posted. Nonetheless, there was a weak indication that the students who had
the QAF available felt a bit more positive about their workshop experience, for example showing
a greater change in their orientation toward computing than the other group. At the same time,
the qualitative data suggests that the students may have felt that it would take too long to form
and post a question and wait for an answer, even when the online volunteer was responsive.
Instead they either asked the teacher or looked on Google. It may be that the QAF would never
be useful in a short two-hour course, where the focus is on quickly gaining exposure to new
material. However, it may be effective in a class that takes place over multiple sessions (e.g., as
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in a high school CS course), because students have more time and more questions to post.
Moreover, they have time to develop their knowledge or skills enough to help their peers, also
helping to speed the question/answer process.
General Impacts of the Workshop Experience on Students
Prior literature has demonstrated that well-designed enrichment experiences involving CS
concepts and skills can improve students’ views about computer science and their interest in
computing careers (Webb & Rosson, 2013). Children, especially girls, tend to have negative
perspectives on this subject (Anderson et al., 2008). They often believe that they cannot learn
about CS because it is a difficult subject. However our own research group and other researchers
and educators have had some success with the impacts of short courses on a variety of topics
related to CS. For example, the College of Information Sciences and Technology at the
Pennsylvania State University has for years offered summer camps to middle or high school
students so that they can try out computing subjects. Indeed in the Summer of 2014, one of the
College’s camps taught high school students to develop their own websites, a goal similar to that
of the workshops offered in this thesis project. These camps were shown to improve participants’
self-perceptions of their computing self-efficacy, as well as their identification with computing
careers (Aritajati et al., 2015). Findings such as these led us to include these same scales in our
background and feedback surveys (Table 9).
Table 9: Background and feedback survey measures for self-efficacy and career orientation
Constructs
Computing Self-efficacy***
Career Identification***
*** p < 0.001

Background survey
4.21 (0.92)
4.38 (1.13)
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Feedback survey
4.94 (0.81)
4.81 (1.01)

Statistical analysis of these measures revealed a significant increase in both cases (t(34) =
5.99, p< .001 for self-efficacy; t(34) = 5.10, p < .001 for career identification). Thus these data
confirm that independently of the QAF, the activities of the workshop had a positive impact on
how the students were feeling about their own capabilities and the possibility that they might
pursue careers in computing. These results were encouraging, as I had deliberately tried to design
the short introduction to be friendly for novices, using plenty of hands-on experience to increase
their enjoyment. The increase in computing self-efficacy is of special interest, as this construct
reflects a self-perception that should encourage learners to put more effort into new material,
even when the problem appears to be difficult. As an example, P8 decided to spend time during
the workshop learning JavaScript for game development, even though the course was about
HTML and CSS for web development. As another example, P6 started developing a website
using the Weebly hosting service, intended for a local startup company in State College.
The open-ended questions in the surveys confirmed that some students experienced
higher self-efficacy after these workshops. Students reported that HTML and CSS were not as
hard as they thought before the workshop:
[P9: Forum (F)] “I used to do some HTML coding when I was younger, so this workshop
helped to bring back some of the things I learned a while ago. I also learned that HTML and CSS
coding really isn't that difficult and with a little bit of practice you can make some pretty cool
stuff.”
[P10: F] “I learned what HTML and CSS was. I had no clue that they were the backbone
to the whole internet. I learned how to make headers, body, paragraph, style. I now know that
making a website is not as hard as it seems. I thought it was something way more complicated
but it actually seems pretty basic. ”
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[P30: No Forum (NF)] “Before this workshop I knew about basic HTML but had no idea
about CSS. I did not know you could edit the style of all the parts at once, through CSS. I found
out basic coding is simpler than I thought.”
A number of student comments supported the general indication that they had developed
a positive attitude toward computing knowledge. They found that coding was easy and could use
it to create useful work. In some regards it is surprising that this two-hour course was enough to
improve learners’ perspective on computer science.
[P2: F] “Code can be fun!”
[P11: F] “This camp was actually very helpful. Although it was short, it did give me a
basis on how one is able to do HTML. Prior to this camp I knew nothing about making a website
and now I am able to do some basic things, which is awesome!”
[P18: NF] “I learned the basics of HTML coding. / I realized that it isn't as hard as it
looks.”
[P22: NF] “Computer science is interesting and anyone can learn it if they invest the
time”
[P23: NF] “I get to learn in couple of basic codes. This is just amazing.”
Multiple Regression Models
In addition to assessing general reactions to the workshops, I was interested in whether
my data included patterns of motivations and attitudes that are similar to those found in other
studies of CS education. For example, prior work has offered a socio-cognitive framework for
CS education that integrates cognitive factors like prior knowledge and self-efficacy with social
factors like technology support networks (Rosson et al., 2011a). In general these exploratory
models have indicated that student background variables such as gender, computer playfulness,
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programming experience and perceived technology support can be used to predict their general
positivity (e.g., after a learning event) or other measures of satisfaction regarding the learning
experience, as well as their post-event levels of self-efficacy and identification with CS careers.
To examine such patterns in our data – and to provide a more comprehensive analysis of
how the workshops affected students – I used forward stepwise regression with Bayesian
information criterion (BIC) to create models predicting several constructs measured in the
feedback survey (instructor positivity, personal reactions, computing self-efficacy, and career
identification). BIC is calculated as an approximation to a Bayes factor, which is an effective
mechanism to test hypotheses and choose among models (Raftery, 1999). In each case I entered
the following set of predictor variables garnered from the background survey: Forum
Experience, Age, Gender, Educational Level, Native English Speaker, Playfulness,
Computational Self-Efficacy, Student Altruism, Technology Support Network, and Career
Identification.
Instructor Positivity
Recall that there was a weak tendency for students in the workshop with the QAF to feel
more positive about the instructor. In the stepwise model shown in Table 10, the presence of the
QAF and students’ self-reported altruism combined to predict instructor positivity, with the
model accounting for 15% of the variance (F(2,32) = 4.11, p = 0.0258). One possibility is that
students with high altruism tend to be positive about the teacher becaues they are generous. The
relationship to QAF is similar to that seen earlier in the direct contrast, that is students in the first
workshop gave the instructor higher ratings – this may be due to the tendency to compare the inclass instructor with the online volunteer. Students preferred the teacher to the online volunteer,
as indicated by a higher the mean for teacher positivity (M = 5.99, SD = 0.93) than for online
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volunteer positvity (M = 5.22, SD = 1.16). Somewhat ironically, in this case, it may be that the
simple presence of an alternate souece of help (even though it was not used) made students more
positive about the helpfulness of the in-class instructor.
Table 10: Parameter estimates of a model predicting instructor positivity ratings
Variable
B
(Constant)
3.35
Presence of the QAF
0.36
Altruism
0.4
2
Adjusted R = 0.15
Significance levels: *p < 0.05

StdError
1.07
0.15
0.19

Beta
0.4*
0.35*

Open-ended questions in the survey confirmed that students prefer to ask questions of the
lecturer rather than post their questions in the QAF. Students saw that the teacher was available,
so they asked her questions because it is faster and more convenient than posting questions:
[P3: F] “I did not have anything to ask in the Q&A forum because if I did, they were
already answered in the forum / I learned them already from the instructor.”
[P9: F] “I feel like if I had a question I would just ask the instructor that's in the room, it
would be a lot faster and easier.”
[P10: F] “I did not use it, I just asked the teachers in person.”
Students in both workshops complemented that the instructor was helpful and friendly.
Students liked her casual teaching style and thought that she was knowledgeable. In addition, her
slides was easy to follow by beginners and useful:
[P1: F] “The instructor's teaching style”
[P15: F] “Friendliness of instructor”
[P23: NF] “…-Helpfulness”
[P31: NF] “1. Lecture- concise”
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[P32: NF] “2. The instructor started from the very introduction, making it easy for
beginners to follow. / 3. The instructor gave some examples of HTML usage that can be directly
applied to our everyday web-surfing experience.”
However, she taught how to code HTML and CSS too fast. Some students (23%) from
both groups, especially new learners, complained that her teaching pacing was too fast. This
problem could affect to students’ understanding on the lecture:
[P7: F] “Instructor went rather fast”
[P11: F] “There are not many things that I did not like about this workshop. The only
thing that stood out was that she went a little too fast when explaining how we get from one
place to another. However, I was quickly able to catch up.”
[P17: F] “I don't have many unlikes but if I have to address one I would say that
sometime I couldn't catch up the speaker.”
Personal Reactions
To assess general positivity about the workshop, I asked students to answer several
questions probing their feelings of “fun”, whether they felt they had done a good job on their
projects, whether they would like to do this activity in the future and so on. Interestingly, when I
constructed the multiple regression models for this outcome variable, only computing
playfulness emerged as a predictor, see Table 11. The model accounted for 23% of the variance
in the personal reactions scores (F(1,33) = 11.17, p = 0.0021).
Table 11: Parameter estimates of a model predicting personal reactions
Variable
B
(Constant)
3
Playfulness
0.55
Adjusted R2 = 0.23
Significance levels: **p < 0.01

StdError
0.75
0.17
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Beta
0.5*

It is not difficult to explain this effect, as playfulness has been conceptualized and used as
a measure of intrinsic motivation for learning CS content. This simple model suggests that
students who enjoy using computers more are more likely to feel positive after a learning activity
that includes exposure to computing topics.
Computing Self-Efficacy
Many researchers have investigated the increases in computing self-efficacy that are
often seen after exposure to CS content, for instance in a summer camp, a workshop or a longer
class-based experience. Earlier I reported a similar increase for the workshops offered in this
project and Table 12 summarizes the stepwise regression model created for post-workshop selfefficacy.
Table 12: Parameter estimates of a model predicting post-workshop self-efficacy
Variable
B
StdError
(Constant)
0.56
0.54
Playfulness
0.48
0.12
Self-Efficacy (pre)
0.27
0.1
Career Identification
0.25
0.08
Adjusted R2 = 0.67
Significance levels: *p < 0.05; **p < 0.01; ***p < 0.001

Beta
0.43***
0.3*
0.35**

Not surprisingly, students’ feelings of computing self efficacy prior to the workshop
predicted their ratings at the end of the two hours; people who were relatively confident going
into the activity were also relatively confident after it was over. Interestingly however, the
playfulness variable had an even stronger predictive relationship (this is consistent with the
findings of Rosson et al., 2011a, who analyzed data from a summer camp), as did preliminary
ratings of career identification with the computer field. The model with all three predictors
accounted for 67% of the variance in post-workshop self-efficacy (F(3,31) = 24.51, p < 0.0001).
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The impact of playfulness may indicate that students who enjoy themselves more when working
with computers are more likely to get something out of a short workshop such as this.
Career Identification
Earlier I noted that feelings of identification with computing as a career was one of the
only outcome variables to vary across the two workshops, with students in the first workshop
(with QAF) showing a greater increase from pre-workshop to post-workshop. However, as the
parameter estimates in Table 13 reveal, this relationship is not strong enough to play a role in a
statistical model that considers a number of variables as predictors. In this larger analysis, only
students’ career identification ratings collected before the workshop were a significant predictor
of the post-workshop values.
Table 13: Parameter estimates of a model predicting post-workshop career identification
Variable
B
(Constant)
1.28
Career Identification (pre)
0.8
2
Adjusted R = 0.8
Significance levels: ***p < 0.001

StdError
0.31
0.07

Beta
0.90***

The impact of pre-workshop career identification is strong, accounting for 80% of the
variance in post-workshop values (F(1,33) = 135.98, p < 0.0001). To some extent this makes
sense, as one would not expect students’ career identification to be very affected by a very short
experience such as I provided, particularly considering that these students were already
undergraduates or graduates in the midst of their career preparation.
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Other Student Comments
I included open-ended questions in the background and feedback survey. For example, I
asked students what they expected to get from the workshop in the background survey. In the
feedback survey, these questions probed what students thought they had learned in the workshop,
what they liked or disliked, and their suggestion for improving the workshops. I have already
reported some comment in previous sections.
Students’ Expectations about the Workshop
First and foremost, students said that they wanted to learn how to build a website. I had
advertised that participations could build a website after the workshops, so students set their
expectation according to our advertisement. They wanted to learn how to design a website as
well. However, most of students did not mention HTML and CSS in their comments; only four
students said that they would like to learn these languages. Therefore, most of students expected
they would learn how to develop a website without knowing anything about tags or other
specific markup languages:
[P5: F] “briefly learn about how to make website or prototype?”
[P10: F] “To be able to understand how websites work better because I have absolutely
no knowledge.”
[P17: F] “can create my own website”
[P26: NF] “I hope to have an enjoyable experience and walk away with the knowledge
and skills to build a website.”
[P30: NF] “Understand basic web development better, especially because I am taking an
Art 101 Web Design class ”
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More generally, some students also wanted to try out computer science. They came from
several departments that did not directly relate to Computer Science or Information Sciences and
Technology, so they would like to check out what they thought might be an interesting subject.
[P4: F] “In this workshop, I hope to understand a little bit about making websites and
understanding computer science. Sounds fun”
[P22: NF] “Understanding computer science a little bit better”
[P25: NF] “Learn more about the computer language and what computer science is.”
In fact, some students specifically described that they came to the workshops to learn
programming:
[P1: F] “I hope to learn some basics of computer programming so that I can understand
it's study more thoroughly ”
[P3: F] “The introduction to basic computer programs, and the opportunity to get myself
used to computer-related work.”
[P23: NF] “To learn the fundamentals of creating a website, how to program stuffs, how
to use computer language to do a program and finally to improve my knowledge in computer
language.”
A workshop may present better chance to “try out” computer science than a course in a
university because it does not need commitment. It is encouraging to see that some of the
students who signed up for the workshops would like to know about computer science. This is
consistent with other findings, for instance that computer science is a popular elective subject for
undergraduate students at Stanford (Guzdial, 2014). The workshops were good opportunities to
learn computing knowledge because they could stop anytime and did not do any exams.
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Therefore, they students might feel they could relax more in a workshop than in a regular
university class:
[P13: F] “… The fun and informal structure.”
[P19: NF] “… Relaxed environment”
What Students Got from the Workshop
Not surprisingly, students told us they had learned basic HTML and CSS. They were
taught about the difference between these two web technologies, and they had been given a
chance to create an example website. They also had been shown how to read HTML and CSS
syntax by inspecting a website. They seemed to enjoy the idea of inspecting a website and
changing its content. For example, P16 changed his or her friend’s twitter as a prank:
[P13: F] “Learnt difference between CSS and HTML and learnt how to Inspect
Elements. This can help in reverse engineer some useful elements from other websites (where I
can do so legally!) for newer development”
[P16: F] “I just learned that you can mess up with someone's twitter and stuff like that,
take a screen shot of what you created and joke around about it. Plus I learned some valuable
resources about HTML, gave it a try and I found it interesting.”
[P23: NF] “I get to learn in couple of basic codes. This is just amazing.”
The workshops motivated students to learn a small amount about programming and to
change their attitudes toward this activity. After students wrote HTML and CSS in the
workshops, some were interested in studying programming more on their own in the future. It
may be that even a simple markup language like HTML or CSS can inspire learners to be
interested in a programming language that is more sophisticated:
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[P5: F] “I got motivated to learn more of the programming language in the near future,
which has been on my to-do-list for a long time, but I will probably take online courses or
something similar to learn more! Thanks!”
[P28: NF] “I got some website addresses which I guess will be useful in the future if one
day I decide to self- learn programming (I will!). / Also, some skills to change the elements
showed on screen (although couldn’t stay long).”
Student said that they found that the website development resources were useful. I
provided students these information in the website, so they could study it during or after the
workshops:
[P14: F] “I think I now understand better the basic structuring of HTML and CSS. I
learned about resources I can use to continue learning. I learned also some basic tags and
elements in HTML and style sheets. ”
[P26: NF] “I got the concept idea of how to create a webpage and how to put or edit
HTML codes for specific purposes such as change the text color, font size, and back ground
color. We can also find the HTML example code on http://www.w3schools.com which helps a
lot.”
[P34: NF] “How to access tutorial videos that help to create a website and how to
basically code a title and body of a webpage.”
What Students Liked and Disliked in The Workshop
Students thought that the online resources were useful. They used these resources as
references and learn website development techniques from them. After the workshops, these
online sources could assist them to continue learning HTML and CSS. Therefore, the online
materials are a good element to provide in a computing course:
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[P5: F] “2. great resources that I can use for self-study, …”
[P9: F] “1) helpful links to get us started …”
[P32: NF] “1.The website specially made for this workshop equipped with a lot of useful
resources. …”
Students liked the workshop activities, especially inspecting elements of a website. Many
students (32%) claimed that inspecting element is their favorite activity:
[P10: F] “Twitter HTML and how you can change what people say / The color wheel on
Adobe and how you can make fonts and backgrounds any color you desire / How you can make
the font any font family /…”
[P28: NF] “I like the colors page. Very fancy. / And the 'inspect element', never heard of
it but cool.”
[P30: NF] “I enjoyed the demonstration of the "inspect element" feature--that was a cool
tip/fun fact. …”
Students appreciated opportunities to study how to develop a website by HTML and CSS.
They learned by doing creative activities in the workshops and thought that what they studied
was useful:
[P4: F] “…Basic website building / The ability to think outside the box when making a
blog or website”
[P5: F] “3. great learning opportunities like this at the IST”
[P9: F] “2) nice atmosphere and freedom to play around and do what we wanted / 3) we
could see what the HTML we were coding looks like”
[P18: NF] “Able to use skills in the real world”
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[P32: NF] “3. The instructor gave some examples of HTML usage that can be directly
applied to our everyday web-surfing experience.”
Some students did not like the open-ended “active learning” approach that I took; they
complained that I did not provide a specific project for them, so they did not know what to do. I
did not have a specific scope to guide students’ work because I wanted them to feel the freedom
to select their own projects. However, not all participants had their own ideas to do during the
workshops:
[P1: F] “I wish there was a bit more of a concrete project to work on”
[P3: F] “2. Wish there was more structure in what to actually be doing (ex: design this
website and include: video, colors, etc)”
[P32: NF] “Probably we are all given some specific tasks to do so that we have more
engaging experience.”
Therefore students suggested us to give them specific tasks or guidance. In future
versions of a brief workshop such as this, I might consider having an optional “focused” first
task or assignment that students could try if they did not have their own idea:
[P14: F] “Give a specific assignment might help beginners”
[P30: NF] “There could be more structure/another activity planned to take up more
time.”
[P32: NF] “More engaging learning experience. Perhaps we are given a specific task to
do, so that I know more what questions I have exactly for the instructor. Being permitted to do
whatever we want made me feel a little lost on where to start.”
Students also wanted us to include more information about HTML and CSS in the
lectures. Because I wanted the students to learn by doing during the short session, I organized
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only a short lecture and gave students time to do their own tasks. I could teach only basic HTML
and CSS in 30 minutes, letting students work at their own pace to make more advances.
However, some students expected us to teach them more:
[P3: F] “1. Wish there was more lecture on how to code in the beginning … ”
[P5: F] “1. the lecture itself was too short to teach us more of the details of CSS and
HTML, …”
[P20: NF] “How little was actually taught about the language. That's all I really
disliked.”
Then, students suggested us to teach them more about HTML and CSS. I could not teach
more computing knowledge without extending the length of the course, but three students
complained that these workshops were long. Some students understood this problem, so they
suggested that I increase the length of the workshop or arrange a series of workshops:
[P5: F] “1. the lecture itself was too short to teach us more of the details of CSS and
HTML …”
[P7: F] “Not much in terms of continuity for learning (workshop series)”
Interview Analysis
Students’ Motivation to Participate the Workshops
The majority of students enrolled in the workshops because they would like to gain some
knowledge about web development. They reported that the offer of a light meal and a stipend
($20) as an incentive was only a secondary motivation. Students have different reasons to take
these courses. Most of students would like to learn website development because it will be useful
in a class or for work. Some students would like to try out computer science:
[P22: NF] “I want to know like what IST was? I do not what IST was at all.”
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[P33: NF] “I want to the basic knowledge of HTML. May be in the future I can use it.”
Surprisingly, many interviewees have studied HTML at some earlier point when they
were young. However, they had not encountered CSS. After these workshops, many students had
more understanding about web technology and thought that these workshops were useful
guidance to start learning website development. Students also use this knowledge often:
[P8: F] “After I attend the workshop, I can understand how the language (HTML) works
even if I am not actual type in that I know the basic of that so it is good a direction for me to
learn that through online tutorials either other courses”
[P32: NF] “I have no ideas what other thing to do than studying, so I just like inspect the
elements on the website.”
Students’ Negative Attitudes towards Computer Science
Several students said that they had negative attitudes about CS before the workshops.
They thought that CS is hard to learn and totally different from other subjects they had studied:
[P5: F] “Whole new world”
[P15: F] “I never thought of it something that I could get really into easily. I thought to
be an huge entrance.”
[P25: NF] “I can say I probably willing to learn it in the future. Like before the
workshop, I really hate it.”
Direct and indirect experience caused students’ negative attitudes. Some students have
taken computer-related courses but had poor experiences due to the instructor or a low quality
class. Moreover, students may observe their friends failing to learn computer science, or these
friends may tell the students that a computer science course is hard:
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[P15: F] “That looks hard. I have friends who learn programming. I hear people talk
C++ and then die.”
[P25: NF] “I heard from many friends. They said that it is difficult. Like C++ and Java”
Self-Efficacy
Some interviewees said that they now have a better attitude about CS after the workshop.
These comments are consistent with the observed increases I saw for computer self-efficacy:
[P15: F] “I do not think that you could be as creative with things that you actually can
be as long as you know how to manipulate stuff.”
[P26: NF] “It is not like a foreign language that I thought it was.”
The workshops increase students’ computer self-efficacy. After the workshops, students
could understand HTML and CSS, so they started reading or writing these markup languages.
This enhanced self-efficacy also seems to have improved students’ perspectives about CS and
programming more generally. Moreover, their increases in self-efficacy seems to inspire them to
learn website development or computer languages by themselves because they saw that at least
some computer-related tasks are not difficult:
[P8: F] “Before took the workshop, I just think that program is not my thing. Like it is
not my concentration. I could never do that, but after I join the workshop, I think it is not tough
and there are still a way for me to learn that In the future I would like to learn more”
[P13: F] “It gave me some momentum; I put some effort into learning these other things
about how to add a spread sheet.”
[P15: F] “And I guess anyone really could do it, if they just put into learning it.”
Students received social support from their classmates and friends to study computer
science. Students asked peers in the workshops questions. In addition, students reported that they
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gain computing knowledge from their friends, and their friends helped them to solve computer
related problems. However, a student described that her friends caused her negative attitudes
toward computer science. They tried to teach her programming, but their teaching was not
effective. In addition, experts may not successfully instruct novices (Hinds, Patterson, & Pfeffer,
2001). Therefore, she could not understand what her friends teaching and thought that computer
science is hard:
[P28: NF] “But my cousin and my friends they are kinda expert, so they do not know.
They cannot remember how they started, so when they try to train me. They use the way like
thinking either they are not good at teaching I guess. They kinda assumed something you really
know actually I do not.”
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Chapter 5
Discussion, Limitation, and Future Work
Discussion
The Forum Had Little Impact on Student Learning
Unfortunately, my findings indicate that the QAF was rarely used and its presence had
only weak effects on the student experience. Students told me that they prefer the in-class teacher
to the online volunteer, and this may have caused the students who had access to the QAF to
value the in-class teacher even more. Few students read posts, and only one student posted
questions, so to some extent, the low usage prevents direct impacts of the QAF. Moreover, once
starting attitudes were taken into account, the QAF did not interact with final levels of computer
self-efficacy and career identification.
My qualitative analysis leads me to conclude that a question and answer service is simply
not very useful in the context of a 2-hour workshop. The asynchronous Q&A channel may be a
useful replacement for email communication, but it seems unlikely to assist a teacher to answer
student questions in a classroom because the majority of students prefer to ask their questions in
person. They predicted that they would need to spend more effort to use the forum than to ask
something than they do when using face-to-face communication. Moreover, they believed that
the face-to-face communication would be faster than the Q&A website with the online volunteer.
Students sometimes used a general-purpose search engine to find a solution for the
Internet as well. These beginners also did not have enough knowledge to answer any question,
and they did not read the forum often because they were busy investigating their new ideas about
website development. Therefore, many students did not use this technology. However, this
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technology may be useful in a course that has multiple sections because the students will have
more time to develop their thought and post their questions in the forum.
Frequently asked questions and answers will be helpful for students. Students read online
resources and the forum to gain new knowledge. If students encounter a problem, they will
search the Internet for a solution. Therefore, I can assist them to find a solution by providing
questions that beginners always ask when they start computing knowledge. Students can save
their time to find answers in this small set of information before they search data in the Internet.
In the QAF, I did provide a “starting question” as an example of what could be asked and
answered, but this one question was not enough to make the service seem valuable.
Self-Efficacy, Career Identification and Technology Support Networks
Even though it lasted only two hours, the workshop did increase students’ computing
self-efficacy. Both the survey measures and the follow-up interviews supported this finding.
Before the courses, students thought that they could not learn web development by themselves,
but after the workshop, they felt that they could possibly learn coding and knew where they
could start if they wanted to try this. Some students even expressed enough confidence to
continue self-studying web markup or other computer languages. Many students misunderstood
that these markup languages were computer programming, so they believed that they had studied
“programming” in the workshop and were now able to write code. I cannot predict how long
these changes in self-efficacy would last, but it is certainly encouraging to see them after this
rather simple and brief learning activity.
The increment of computer self-efficacy improved students’ positive attitudes towards
computer science (Rosson et al., 2011b). The qualitative data presented that their perspectives on
computer science heighten. Before the workshop, students reported that they directly or
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indirectly negative experience on computer science. For example, some students struggled
learning computer programming in a class of the university or saw their friends wrote codes that
they could not understand. However, after the workshops, they had more confident to start their
computing project or learn this subject. Therefore, I succeeded in changing students’ attitudes
toward computer science in these workshops.
The workshops increased students’ career identification along with self-efficacy (Rosson
et al., 2011b). After the workshops, students reported stronger feelings of identification with CS
careers. I did not include open-ended questions about careers, as this was not a primary focus in
this study. However, in the interviews I did hear some stories that refer to this characteristic. For
example, one student who was taking a class on multi-media, decided to start developing a game
with his friends. He had not considered game development as a project in this class previously,
because he thought that he could not do the coding it would require. He said that our workshop
inspired him to learn it! This change in his class project decision implied that he was feeling
more confident and interested in pursuing computer related activities in the future.
Second, a student studying economics was able to design a website for her friend’s local
startup company after the workshop. She told me that she had enough self-efficacy and
knowledge to learn the additional skills needed to do this job because of the experience she had
in our workshop. These stories offer more support that a simple two-hour course can influence
students’ interest in computer-related projects and careers.
Although the survey measure of technology support networks played no role in students’
computing self-efficacy or career identification, our interviews suggested that this factor does
have an influence. For example, some students learned computing knowledge through their
network and even consulted their friends about participating the workshops. Their friends
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determined that the workshop was a suitable choice for getting some basic information. It was
interesting to see this sort of “technology support” operating at even with respect to the basic
question of whether a workshop is appropriate as an activity for someone.
On the other hand, students at times experience negative effects from their social
networks at large. Some students I interviewed said that they experienced low feelings of selfefficacy and unfavorable attitudes about CS, because an individual in their social network fails or
has personal problems in their studies of computing. However a social network is very different
from a technology support network, where the concept is that a learner has social resources
(family, friends, etc.) that he or she can turn to when having difficulties with new material.
Limitation
Students voluntarily participated in the workshops and the follow-up interviews, so as a
self-selected group of individuals, their preferences and behaviors may not be generalizable. I
have planned to work against such a bias by random assignment, but I had logistic problems.
Most students were available at only one time slot, and winter weather conditions were an issue.
Therefore, I allowed students to select their preferred time slot. Moreover, they registered to
these workshops because these students were interested in website development. The courses did
not have students who were not interested in this knowledge.
The QAF demonstration may have primed students with the thought that the instructor
and online volunteer are paying more attention on them. I showed students that they could
receive rapid answers from the QAF to motivate them to use it. However, this demonstration also
lets students know that the system is willing to assist them solving their problems or answer their
questions, and the manipulation was difficult to counteract with any sort of alternative in the
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other workshop. Thus, this five-minute period may cause students in the workshop with the QAF
have higher positivity than the other without the QAF.
The undergraduate and graduate students have more experience with computing
technology in general and are more advanced in their future career trajectories than high school
students. Some university students studied computing knowledge from a course or took an
introduction of computer science course. A computer science course is mandatory in some
departments. For example, engineering students have to learn an introduction to programming.
However, high school students do not have an opportunity to learn these courses in their schools.
Moreover, the undergraduate and graduate students have already oriented toward their future
careers. They may be less interested in computer-related careers and focus on what they are
studying, whereas high school students are still open-minded and able to consider computing
occupations as their future careers. Thus, the undergraduate and graduate students’ views on
workshop positivity and career identification may differ from high school students’ perspectives.
This difference detracts from our hope for using the QAF to facilitate high school CS classes.
Future Work
According to students’ preference, online classroom help might work well if it is
provided over a channel with voice communication and screen sharing. Because of the high
speed Internet, many chat applications allow users to use voice communication while they are
sharing their computer screen. Thus students might call up an online volunteer to ask a question
and present their codes to an online volunteer by the screen sharing function. Researchers found
that novice programmers can use audio communication effectively (ČubraniĆ, Storey, & Ryall,
2006). An online volunteer can use this kind of communication to assist an in-class teacher to
answer students’ questions.
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A frequently asked question page (FAQ) on a website may have answers for their
problems. I found that students gain new knowledge from online resources and search solutions
in the Internet, so an FAQ website could provide such information. Students can spend less time
to filter information in the FAQ than the Internet because the FAQ has a smaller set of data than
the Internet, and it is specifically created to help with the task and questions at hand. Some FAQs
include usefulness ratings as well, and if so this can help the learner to focus on the most popular
or useful questions. Moreover, novices have similar questions; so I can reuse this set of answers
that a teacher provided in a class in the future course.
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Appendix A
Surveys
Background Survey

Figure 2: The first page of the background survey
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Figure 3: The second page of the background survey
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Figure 4: The third page of the background survey
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Figure 5: The fourth page of the background survey
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Figure 6: The fifth page of the background survey
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Figure 7: The sixth page of the background survey
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Figure 8: The seven page of the background survey

75

Figure 9: The eight page of the background survey
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Figure 10: The ninth page of background survey
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Feedback Surveys
The feedback survey below is for the workshop with the forum. The feedback survey of
the workshop without the forum does not have questions about online volunteer and students’
activities in the forum. It also asked students about their classmate positivity.

Figure 11 The first page of the feedback survey
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Figure 12: The second page of the feedback survey
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Figure 13: The third page of the feedback survey
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Figure 14: The fourth page of the feedback survey
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Figure 15: The fifth page of the feedback survey
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Figure 16: The sixth page of the feedback survey
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Figure 17: The seven page of the feedback survey
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Figure 18: The eight page of the feedback survey
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Figure 19: The ninth page of the feedback survey
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Figure 20: The tenth page of the feedback survey
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Figure 21: The eleventh page of feedback survey
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Appendix B
Survey Data
Data Distribution of The Workshop with the Question and Answer Website
The background survey of the workshop with the question and answer website
Table 14: The native English speaker
Are you native English speaker
Yes, I am a native English speaker
10

No, I am NOT a native English speaker.
7

Table 15: The programming experience
Have you ever taken any programming language courses (e.g., Scratch, Java, C++, PHP,
SQL)?
Yes, I have taken a programming language
No, I have NOT taken a programming
course.
language course.
2
15
Very Strongly Disagree = 1, Strongly Disagree = 2, Disagree = 3, Neutral = 4, Agree = 5,
Strongly Agree = 6, and Very Strongly Agree = 7
Table 16: The HTML expertise
Participant HTML Expertise
Question
You can create a website using HTML.
You can understand a piece of HTML code.
You are an expert in writing HTML code.

1
10
8
13
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2
1
3
0

3
2
2
2

4
0
1
0

5
2
2
1

6
1
0
0

7
1
1
1

Table 17: The CSS expertise
Participant CSS Expertise
Question
You can create a website using CSS.
You can understand a piece of CSS code.
You are an expert in writing CSS code.

1
11
12
14

2
1
2
1

3
4
2
1

4
0
0
0

5
0
0
0

6
0
0
0

7
1
1
1

Table 18: The attitude towards learning computer science
Attitude Towards Learning Computer Science
Question
Computer science is fun.
I understand computer science concepts easily.
The feeling that I have toward computer science is
positive.
Computer science is a topic that I might enjoy
studying.

1
1
1
0

2
0
3
0

3
2
3
1

4
7
7
4

5
5
3
10

6
1
0
1

7
1
0
1

0

0

0

4

11

1

1

1
0

2
0

3
3

4
8

5
6

6
0

7
0

0

0

3

8

4

2

0

0

0

3

4

7

3

0

0

0

2

6

4

4

1

0

0

4

5

4

3

0

0

0

4

6

6

0

1

0

0

3

4

8

2

0

Table 19: The playfulness
Playfulness
Question
I often feel spontaneous when I work on computer
projects.
I often feel unimaginative when I work on computer
projects.
I often feel flexible when I work on computer
projects.
I often feel creative when I work on computer
projects.
I often feel unoriginal when I work on computer
projects.
I often feel playful when I work on computer
projects.
I often feel uninventive when I work on computer
projects.
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Table 20: The computing self-efficacy
Computing Self-Efficacy
Question
I can start with a project or assignment that has
guidelines of what to do, and come up with my own
ideas on how to solve a problem, even if I've never
worked on that type of problem.
Once I know what I need to solve a problem, I can
decide which parts can be solved with a computer,
even before I work out a detailed plan to solve the
problem.
If someone shows me a computer application, I will
be able to understand the words, commands, or
images that I need for solving my problem, even if
it's the first time I used the application.
After I have created a plan for how to use the
computer to solve a problem, I can write down a set
of instructions the computer can use in the solution,
even if no one is there to help me.
If there are two possible ways to solve my problem
with a computer, I can talk about why one or the
other is better, even if I have not tried out either one
yet.

1
0

2
0

3
2

4
4

5
6

6
5

7
0

0

1

5

4

5

2

0

0

1

5

6

4

1

0

2

4

4

6

0

1

0

2

0

6

3

4

0

2

4
2

5
4

6
2

7
1

Table 21: The experience in using question and answer website
Experience in a Question and Answer Website
Question
You use a Q&A website often. (e.g. Piazza, Quara,
Yahoo Answers, and Stack Overflow)

1
1
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2
1

3
6

Table 22: The participants' altruism
Participants’ Altruism
Question
You are willing to help your classmates to learn in a
classroom.
You are willing to help your classmates solve their
problems in a classroom.
You are NOT willing to spend your time in a
classroom to help your classmates. (Reversed)
You are NOT willing to answer a classmate’s
question in a classroom. (Reversed)

1
0

2
0

3
0

4
2

5
8

6
4

7
3

0

0

0

1

10

3

3

0

0

0

2

8

4

3

0

0

0

2

8

4

3

1
0
0

2
2
1

3
6
2

4
4
8

5
4
5

6
1
1

7
0
0

0

1

3

5

6

1

1

0

0

1

3

7

3

3

Table 23: The technology support network
Technology Support Network
Question
My technology support network is relatively large.
The people in my technology support network are
diverse in their interests, skills, and beliefs.
I often socialize with people who are in my
technology support network.
If I were to consider education or a career in
technology, one or more people in my technology
support network would give me good advice.
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Table 24: The career identification
Career Identification
Question
I have a good idea about what people in
computer-related fields do in their jobs.
If I choose to, I have the ability to succeed in a job in
a computer-related field.
Working in a computer-related field is one of the
career options I am considering.
My parents would probably consider a career in a
computer-related field a good career choice for me.
Most of my friends think that a career in a
computer-related field is a good career choice for
me.

1
0

2
4

3
6

4
3

5
3

6
0

7
1

0

0

5

4

6

0

2

0

0

6

6

3

1

1

0

0

3

7

3

3

1

0

0

3

7

3

3

1

1
0

2
0

3
0

4
0

5
5

6
5

7
7

0

0

0

2

4

6

5

0

1

1

4

5

2

4

0

0

2

4

6

3

2

0

0

0

1

6

5

5

Table 25: The importance of computer science
Importance of Computer Science
Question
Computer science and technology is important for
society.
Computer science and technology make our lives
easier and more comfortable.
The benefits of computer science are greater than its
harmful effects.
Computer science and technology are helping the
poor.
There are many exciting things happening in
computer science and technology.
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Table 26: The student positivity
Student Positivity
Question
I am confident that I understood the workshop
projects I was working on.
I am confident that I did a good job in developing
the workshop projects I was working on.
I had a lot of fun working on the workshop projects.
I feel encouraged to do more projects like the ones I
worked on in the workshop.

1
0

2
0

3
1

4
1

5
8

6
4

7
3

0

0

1

3

7

4

2

0
0

0
0

0
0

1
0

3
7

8
4

5
6

1
0

2
0

3
0

4
2

5
8

6
5

7
2

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

2
2
1
1
3
1

5
4
1
3
3
5

5
5
5
5
4
4

5
5
9
8
6
7

Table 27 Instructor positivity
Instructor Positivity
Question
I am confident that I understood what the instructor
taught in the workshop.
The teacher was helpful in solving my problems.
The instructor was able to answer my questions.
The instructor was willing to help me.
The answers provided by the teacher were useful.
The teacher’s answers were easy to understand.
The instructor was able to answer my questions very
quickly.
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Table 28 Online volunteer positivity
Online Volunteer Positivity
Question
The online volunteer was helpful in solving my
problems.
The online volunteer was able to answer my
questions.
The online volunteer was willing to help me.
The online volunteer’s answers were useful.
The online volunteer’s answers were easy to
understand.
The online volunteer answers the Q&A questions
very quickly.

1
0

2
0

3
0

4
8

5
2

6
4

7
3

0

0

0

9

1

4

3

0
0
0

0
0
0

0
0
0

7
7
8

2
2
1

4
5
5

4
3
3

0

0

0

6

2

5

4

Table 29 Classmate positivity

Classmate Positivity in the forum
Question
Your classmates were helpful in solving your
problems in the forum.
Your classmates were able to answer your questions
in the forum.
Your classmate was willing to help you in the forum.
Your classmate’s answer in the forum was useful.
Your classmate’s answer in the forum was easy to
understand.
Your classmate was able to answer your question in
the forum very quickly.

95

1
0

2
0

3
1

4
8

5
3

6
2

7
3

0

0

1

10

1

4

1

0
0
0

0
0
0

1
1
1

6
8
8

6
4
3

2
2
3

2
2
2

0

0

1

8

4

2

2

Table 30 Student participation in the forum

Student Participation in the Forum
Question
You did NOT answer a question in the forum
because it already received an answer from the
online volunteer.

1
1

2
0

3
3

4
1

5
8

6
2

7
2

You did NOT answer a question in the forum
because it already received an answer from
another student.

1

0

3

7

4

0

2

You did NOT answer a question in the forum
because it already received a correct answer.

1

0

3

5

5

1

2

Table 31 Attitude towards learning computer science
Attitude Towards Learning Computer Science
Question
Computer science is fun.
I understand computer science concepts easily.
The feeling that I have toward computer science is
positive.
Computer science is a topic that I might enjoy
studying.
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1
0
0
0

2
0
0
0

3
0
1
0

4
0
3
0

5
9
8
8

6
5
2
6

7
3
2
3

0

0

0

0

10

4

2

Table 32 Playfulness
Playfulness
Question
I often feel spontaneous when I work on computer
projects.
I often feel unimaginative when I work on computer
projects.
I often feel flexible when I work on computer
projects.
I often feel creative when I work on computer
projects.
I often feel unoriginal when I work on computer
projects.
I often feel playful when I work on computer
projects.
I often feel uninventive when I work on computer
projects.

1
0

2
0

3
0

4
4

5
9

6
2

7
2

1

0

3

2

6

4

1

0

0

0

2

8

5

2

0

0

1

1

6

7

2

0

0

1

6

5

2

2

0

0

1

1

9

4

2

0

1

1

6

6

2

1

1
0

2
0

3
1

4
2

5
8

6
4

7
2

0

0

2

2

9

3

1

0

0

2

1

12

1

1

0

0

3

5

7

1

1

0

0

2

6

6

1

1

Table 33 Computing self-efficacy
Computing Self-Efficacy
Question
I can start with a project or assignment that has
guidelines of what to do, and come up with my own
ideas on how to solve a problem, even if I've never
worked on that type of problem.
Once I know what I need to solve a problem, I can
decide which parts can be solved with a computer,
even before I work out a detailed plan to solve the
problem.
If someone shows me a computer application, I will
be able to understand the words, commands, or
images that I need for solving my problem, even if
it's the first time I used the application.
After I have created a plan for how to use the
computer to solve a problem, I can write down a set
of instructions the computer can use in the solution,
even if no one is there to help me.
If there are two possible ways to solve my problem
with a computer, I can talk about why one or the
other is better, even if I have not tried out either one
yet.
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Table 34 Career identification
Career Identification
Question
I have a good idea about what people in
computer-related fields do in their jobs.
If I choose to, I have the ability to succeed in a job in
a computer-related field.
Working in a computer-related field is one of the
career options I am considering.
My parents would probably consider a career in a
computer-related field a good career choice for me.
Most of my friends think that a career in a
computer-related field is a good career choice for
me.

1
0

2
0

3
3

4
2

5
7

6
4

7
1

0

0

1

2

9

3

2

0

0

2

6

6

2

1

0

0

1

7

5

2

2

0

0

2

7

5

2

1

Data Distribution of The Workshop without the Question and Answer Website
The background survey of the workshop with the question and answer website
Table 35: The native English speaker
Are you native English speaker
Yes, I am a native English speaker
7

No, I am NOT a native English speaker.
11

Table 36: The programming experience
Have you ever taken any programming language courses (e.g., Scratch, Java, C++, PHP,
SQL)?
Yes, I have taken a programming language
No, I have NOT taken a programming
course.
language course.
8
10
Very Strongly Disagree = 1, Strongly Disagree = 2, Disagree = 3, Neutral = 4, Agree = 5,
Strongly Agree = 6, and Very Strongly Agree = 7
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Table 37: The HTML expertise
Participant HTML Expertise
Question
You can create a website using HTML.
You can understand a piece of HTML code.
You are an expert in writing HTML code.

1
4
3
9

2
2
0
3

3
3
4
3

4
4
2
2

5
2
8
1

6
3
1
0

7
0
0
0

1
10
10
12

2
3
3
2

3
2
1
2

4
1
2
1

5
0
1
1

6
2
1
0

7
0
0
0

Table 38: The CSS expertise
Participant CSS Expertise
Question
You can create a website using CSS.
You can understand a piece of CSS code.
You are an expert in writing CSS code.

Table 39: The Attitude towards learning computer science
Attitude Towards Learning Computer Science
Question
Computer science is fun.
I understand computer science concepts easily.
The feeling that I have toward computer science is
positive.
Computer science is a topic that I might enjoy
studying.
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1
0
1
1

2
0
2
0

3
3
2
2

4
3
6
2

5
7
3
6

6
3
3
4

7
2
1
3

1

1

2

1

6

3

4

Table 40: The playfulness
Playfulness
Question
I often feel spontaneous when I work on computer
projects.
I often feel unimaginative when I work on computer
projects.
I often feel flexible when I work on computer
projects.
I often feel creative when I work on computer
projects.
I often feel unoriginal when I work on computer
projects.
I often feel playful when I work on computer
projects.
I often feel uninventive when I work on computer
projects.

1
2

2
0

3
4

4
4

5
7

6
1

7
0

0

0

3

2

9

2

2

0

0

3

4

7

4

0

0

0

2

6

5

4

1

0

0

1

9

8

0

0

1

0

2

7

3

5

0

0

0

2

6

7

2

1

1
0

2
0

3
3

4
2

5
5

6
8

7
0

0

1

1

5

8

2

1

0

1

4

3

7

2

1

0

2

2

9

4

1

0

0

2

3

4

8

1

0

Table 41: The computing self-efficacy
Computing Self-Efficacy
Question
I can start with a project or assignment that has
guidelines of what to do, and come up with my own
ideas on how to solve a problem, even if I've never
worked on that type of problem.
Once I know what I need to solve a problem, I can
decide which parts can be solved with a computer,
even before I work out a detailed plan to solve the
problem.
If someone shows me a computer application, I will
be able to understand the words, commands, or
images that I need for solving my problem, even if
it's the first time I used the application.
After I have created a plan for how to use the
computer to solve a problem, I can write down a set
of instructions the computer can use in the solution,
even if no one is there to help me.
If there are two possible ways to solve my problem
with a computer, I can talk about why one or the
other is better, even if I have not tried out either one
yet.
100

Table 42: The experience in using question and answer website
Experience in a Question and Answer Website
Question
You use a Q&A website often. (e.g. Piazza, Quara,
Yahoo Answers, and Stack Overflow)

1
1

2
0

3
4

4
1

5
6

6
5

7
1

1
0

2
0

3
0

4
0

5
5

6
9

7
4

0

0

0

4

12

2

0

0

0

0

7

6

5

0

0

0

0

7

6

5

1
0
0

2
1
1

3
7
2

4
6
5

5
1
6

6
3
2

7
0
2

0

2

3

4

6

1

2

2

3

8

3

2

Table 43: The participants' altruism
Participants’ Altruism
Question
You are willing to help your classmates to learn in a
classroom.
You are willing to help your classmates solve their
problems in a classroom.
You are NOT willing to spend your time in a
classroom to help your classmates. (Reversed)
You are NOT willing to answer a classmate’s
question in a classroom. (Reversed)

Table 44: The technology support network
Technology Support Network
Question
My technology support network is relatively large.
The people in my technology support network are
diverse in their interests, skills, and beliefs.
I often socialize with people who are in my
technology support network.
If I were to consider education or a career in
technology, one or more people in my technology
support network would give me good advice.

101

0

Table 45: The career identification
Career Identification
Question
I have a good idea about what people in
computer-related fields do in their jobs.
If I choose to, I have the ability to succeed in a job in
a computer-related field.
Working in a computer-related field is one of the
career options I am considering.
My parents would probably consider a career in a
computer-related field a good career choice for me.
Most of my friends think that a career in a
computer-related field is a good career choice for
me.

1
0

2
1

3
5

4
2

5
5

6
3

7
2

1

0

1

4

8

1

3

1

1

5

2

3

3

3

0

0

5

4

5

1

3

2

0

3

6

3

2

2

1
0

2
0

3
0

4
0

5
5

6
4

7
9

0

0

0

0

2

8

8

0

0

0

1

6

9

2

0

1

2

11

2

1

0

0

0

0

1

3

7

7

Table 46: The importance of computer science
Importance of Computer Science
Question
Computer science and technology is important for
society.
Computer science and technology make our lives
easier and more comfortable.
The benefits of computer science are greater than its
harmful effects.
Computer science and technology are helping the
poor.
There are many exciting things happening in
computer science and technology.
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Table 47: The student positivity
Student Positivity
Question
I am confident that I understood the workshop
projects I was working on.
I am confident that I did a good job in developing
the workshop projects I was working on.
I had a lot of fun working on the workshop projects.
I feel encouraged to do more projects like the ones I
worked on in the workshop.

1
0

2
0

3
1

4
0

5
8

6
7

7
2

0

0

2

4

8

3

1

0
0

0
0

0
0

0
3
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7

6
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2
2

1
0
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0
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4
1

5
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6
6

7
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0
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4
7
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4
6

3
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2
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Table 48 Instructor positivity
Instructor Positivity
Question
I am confident that I understood what the instructor
taught in the workshop.
The teacher was helpful in solving my problems.
The instructor was able to answer my questions.
The instructor was willing to help me.
The answers provided by the teacher were useful.
The teacher’s answers were easy to understand.
The instructor was able to answer my questions very
quickly.
Table 49 Classmate positivity

Classmate Positivity in a classroom
Question
Your classmates were helpful in solving your
problems in the workshop.
Your classmates were able to answer your questions
in the workshop.
Your classmate was willing to help you in the
workshop.
Your classmate’s answer in the workshop was
useful.
Your classmate was able to answer your question in
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1
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0
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3

1

1

the workshop very quickly.
Your classmate’s answer in the workshop was easy
to understand.

0
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Table 50 Computer science perspective

Computer Science Perspective
Question
Computer science is fun
I understand computer science concepts easily.
The feeling that I have toward computer science is
positive.
Computer science is a topic which I might enjoy
studying.

Table 51 Playfulness
Playfulness
Question
I often feel spontaneous when I work on computer
projects.
I often feel unimaginative when I work on computer
projects.
I often feel flexible when I work on computer
projects.
I often feel creative when I work on computer
projects.
I often feel unoriginal when I work on computer
projects.
I often feel playful when I work on computer
projects.
I often feel uninventive when I work on computer
projects.
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Table 52 Computing self-efficacy
Computing Self-Efficacy
Question
I can start with a project or assignment that has
guidelines of what to do, and come up with my own
ideas on how to solve a problem, even if I've never
worked on that type of problem.
Once I know what I need to solve a problem, I can
decide which parts can be solved with a computer,
even before I work out a detailed plan to solve the
problem.
If someone shows me a computer application, I will
be able to understand the words, commands, or
images that I need for solving my problem, even if
it's the first time I used the application.
After I have created a plan for how to use the
computer to solve a problem, I can write down a set
of instructions the computer can use in the solution,
even if no one is there to help me.
If there are two possible ways to solve my problem
with a computer, I can talk about why one or the
other is better, even if I have not tried out either one
yet.
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Table 53 Career identification
Career Identification
Question
I have a good idea about what people in
computer-related fields do in their jobs.
If I choose to, I have the ability to succeed in a job in
a computer-related field.
Working in a computer-related field is one of the
career options I am considering.
My parents would probably consider a career in a
computer-related field a good career choice for me.
Most of my friends think that a career in a
computer-related field is a good career choice for
me.
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Appendix C
Interview Questions
General Interview Questions
•

Why did experts come for the workshops?

•

What is your motivation to participate the workshop?

•

Why did you select the workshop on Monday \ Friday?

•

What your knowledge about web development did you have before the
workshop?

•

What the web development knowledge do you have after the workshop?

•

How the workshop did change your perspectives on computing knowledge?

•

How the workshop did change your perspectives on programming knowledge?

•

What was your level of your confidence to start a web development before the
workshop?

•

What was your level of your confidence to start a web development after the
workshop?

•

What difference between the workshop and learning online resources were?

•

How many questions did you ask?

•

How many questions did you have in your mind?

•

What were you doing during the workshop?

•

What did you learn after the workshop?

•

What did you think about the instructor's performance?

•

What did you think about her assistance to answer a student’s question?
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Questions about The QAF
•

How many times do you use a Q&A forum?

•

How did you use a Q&A forum in the workshop?

•

Why don’t you ask a question in the forum?

•

Why don’t you answer the question that Dana post?

•

Between an online expert and instructor, which one did you prefer to ask a
question?
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