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Abstract—With the increasing demand for technology workers,
more people are now learning to code. Many of these learners
are turning to Massive Open Online Courses (MOOCs) due to
their low cost and accessibility, especially compared to attending
in-person courses. However, little is known about who these
users are, and what they think about the instruction provided
by these systems. In this study, we conducted a qualitative
analysis on 218 responses (stemming from 62 questions) on Quora
about a popular MOOC called Codecademy. We found that 1)
learners are primarily composed of beginners, 2) Codecademy
is good at delivering web development/front end courses, 3) an
interactive environment increases engagement, and 4) learners
largely criticize courses as being too rigid and impractical.
Based on these findings, we discuss the importance of interactive
computer tutors as programming instructors and propose design
features that can potentially improve learning with MOOCs.
Index Terms—interactive computer tutor, Codecademy, programming education, learners’ view, grounded theory, Quora

I. I NTRODUCTION
The demand for technology workers continues to rise
around the world. Nowadays, many people are becoming selftaught programmers, learning how to code on their own using
books and online resources. Supporting the large numbers
of self-taught programmers is the increasing availability of
Massive Open Online Courses (MOOCs) [1]. As an alternative
to physical, in-person courses to learn programming, MOOCs
provide a cheaper (often free) and more accessible means to
learn programming, while serving a large scale of learners [2].
Since learning programming is largely a learning-by-doing
effort [3], and instant feedback is important for learners
to make progress [4], some MOOCs employ techniques to
support these features to help their users. Farrell et al. were
among the first to introduce this kind of system to teach
programming, describing a two-component system: a “problem solver” (which can interpret learners’ code and provide
instant feedback) and an “advisor” (which provides guidance
to learners throughout the learning process) [5]. We use this
description to define interactive computer tutors (ICTs) in
this paper. The interactivity of ICTs amplifies the process
of learning-by-doing, and thus accelerates the learning [6].
Despite their popularity, most commercial based ICTs such
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as Codecademy are underexplored in the research literature,
especially from the learners’ perspectives.
Codecademy is a popular MOOC providing free, online,
interactive lessons for a variety of programming topics [7].
The inclusion of an interactive learning environment is one of
its highlights, where both tutorials and editable coding panels
are displayed in one interface. In its system, the window
on the left panel serves as the “advisor”, which provides
textual tutorials, hints and guidance, and both the windows in
the middle and on the right serve as the “problem solver”,
in which learners can type the code and get the instant
feedback. Although some studies have investigated the effects
of integrating Codecademy into traditional classes [8]–[11],
fewer works have examined the perspective of these types of
systems from the larger population of self-taught programmers
who choose ICTs to learn. For example, despite its large
userbase, we know little about the actual users of Codecademy
and how they view its instruction. Who are the users? Why
do they choose it? What do they think about it? Reporting
on these measures has the potential to provide invaluable
insights for building effective educational tools for a broad
and diverse audience, having implications for online pedagogy,
user experience design, and computing education research.
Since we are among the first to probe self-taught learners’
specific views about learning coding through Codecademy,
we decided to adopt a grounded theory approach to our
analysis [12]. This approach will let the data surface important
elements during analyses, which will result in the high-level
observations that are related to the integrated ICT within
Codecademy. After analyzing 218 review, we found that
learners perceived it that 1) it is mainly designed for beginners
learning a new language, 2) it is good at delivering programming skills that can be visualized (e.g., web development), 3)
interactive environment increases engagement, and 4) courses
are not practical. The findings suggest that sites using ICTs can
be effective programming teaching tools (which can partly address the shortage of human teachers [13]). Our contributions
include: 1) among the first to specifically analyze learners’
perceptions of an ICT-enabled MOOC; 2) suggestions for
researchers studying how users interact with ICT-enabled
MOOCs; 3) design recommendations for features that can
improve learning experience within ICT-enabled MOOCs.

II. BACKGROUND
Learning interactively from a computer system has been an
educational practice for a long history [14]–[16]. According to
Anderson’s ACT theory [17], the acquisition of cognitive skills
points out a direction for instruction method, in which students
are presented with both declarative instruction and a series of
guided practices [14]. This theory is a foundation for Cognitive
Tutor, a particular type of intelligent tutoring system. In 1984,
Farrell et al. used this model to build an interactive computer
tutor that teaches LISP programming language [5].
There are some successful examples of using ICTs to
teach programming. Because mastering programming skill
requires extensive trial and error [3], programming-related
ICTs often provide opportunities for users to learn-by-doing.
Lee et al. designed a debugging game that effectively engages
a wide range of users in learning introductory programming
concepts [18]. Brusilovsky et al. applied ICTs in formal
classroom settings to teach SQL programming, showing that
complementing teachers’ lessons with ICTs help to increase
learners’ motivation [19].
Due to the growing number of programming learners in the
world, commercial systems, such as Codecademy, Treehouse,
and DataCamp, which teach programming interactively are
becoming increasingly popular. Shen et al. interviewed 20
programming learners, and compared the learning experience
from both ICTs and human teachers [20]. They found that,
experienced learners tend to prefer learning from ICTs and
beginners tend to prefer human teachers’ guidance. However,
there is limited research about these systems. Who are the
users, why do they choose to learn from these systems, and
how well do these systems achieve their missions? This paper
addresses these questions.
III. M ETHOD
Since there is limited research examining learners’ perspectives of ICTs within MOOCs, we adopted a grounded
theory methodology to explore this space [12], following
the most recent framework suggested by Tie et al. [21],
which comprises four main steps: purposive sampling, data
collection, coding, and grounded theory.
We collected data from Quora, a popular question-andanswer website where users post questions and others respond,
either factually or in the form of opinions [22]. We chose to use
Quora as our data source because: 1) it has over 50,000 users
subscribed to the topic “Codecademy,” which represented a
large number of Codecademy users around the world; 2)
most Codecademy-related questions’ responders have their
real names and background information displayed, and 3)
responses are typically authoritative and have high-quality,
building on a reputation system among users [23], [24].
The data collection and analysis were conducted simultaneously, following these steps: 1) search using the keyword
“Codecademy” on Quora’s homepage, 2) select the “Questions” type on the sidebar to filter specifically for questions,
3) sequentially examine each question by its default displayed
order (Quora uses a proprietary algorithm to display its results

by relevance) and decide whether it fits our inclusion criteria
(see below), 3) if it meets our criteria, go to the question page
to review the answers, 4) record relevant answers into our data
analysis tool called MAXQDA, 5) assign codes to snippets
of the answers using the inductive analysis approach [25]
(a method that allows findings to emerge from the themes
inherent in raw text data [26]). These steps were completed
iteratively until we reached data saturation [27], meaning that
no more new codes emerged when examining questions and
answers. Saturation occurred at 140 answers (57 questions),
and to ensure reliability, we continued to analyze 5 more
questions with a total of 68 more answers.
One researcher did the initial data collection and analysis, and another researcher verified the data and codes. Our
inclusion criteria required a question to be learner-focused
(e.g. “Is Codecademy an effective way to learn how to program?”) rather than company/application-focused (e.g. “How
will Codecademy monetize?”). Another selection criterion is
that the answer should be informational enough to extract
codes. For example, a response such as “Codecademy is good.”
would not be selected, because words such as “good” and
“bad” was too general and did not point to a specific feature
or audience. In contrast, a statement such as “Codecademy
is good for beginners.” would be selected because it gives a
specific reason to why Codecademy was regarded as good.
IV. R ESULTS
In total, we analyzed 62 questions and 218 answers.
Through inductive analysis, we consolidated this data down
to 3 themes and 13 codes. Between two researchers, the
intercoder reliability came out to 0.89, and the intercoder
agreement to 0.93 [28]. In the following subsections, we will
describe our results using representative excerpts from our
Quora answers about Codecademy. Although we had access
to the Quora users’ real names and additional background
information through their online profiles, we intentionally refer
to them as S1-S218 throughout this paper to give them a degree
of anonymity.
A. Who Are the Users?
We identified three types of Codecademy users: 1) selftaught learners, which include beginners (101/218) and intermediate learners (19/218), 2) teachers who use it as a
supplementary tool to teach students (3/218), and 3) companies
who use it to train staff (1/218).
1) For Beginners: We found that most users view
Codecademy as an ideal starting point to learn programming.
Even experienced learners who expressed major criticisms
about Codecademy tended to admit that it does a good job
in teaching programming to beginners. S117, a web developer
for many years, wrote: “I do recommend the [Codecademy]
tutorials for complete beginners. Though a few things may
be misleading, the tutorials provide the best information (I
have come across) for complete beginners to learn from. As
you advance, you’ll inevitably find other sources more useful.
But initially they provide a pretty good foundation for web

development newbies.” Another example is S6, a programming
beginner when he started to use Codecademy 5 years prior,
who stated: “As an English teacher who had no technical
background at all, I really enjoyed learning and writing code
on that website. It was this website that helped me step into
the world of code.”
2) Experienced learners: We also found that some experienced learners use Codecademy as a tool to refresh their
knowledge or learn the basics of a new language. For example,
S65 wrote: “Codeacademy tends to work well for experienced
programmers who want to brush up on some syntax or
want to learn a new language.” Although this review seems
more an opinion than an experience, we have S30, who had
been programming for over 30 years, shared his personal
experience: “From the personal perspective, every now and
then I go to those sites when I’m curious about a language
I don’t know. [...] I find sometimes that’s the fastest way to
learn a new skill. It doesn’t matter how long you’ve been
programming, you will always be a newbie at something.”
3) Others: Besides self-taught learners, there are other
users who use Codecademy as a training tool, such as teachers
and companies. Although limited comments were found, we
believe it is noteworthy to mention because it suggests a
broader usage of ICTs. For example, S87 was a middle or high
school teacher—he used Codecademy to encourage interest in
coding for his students. He commented: “Codecademy feels
more like an interactive game that you experiment with [...]
at our school, we used Codecademy in our intro course to
get kids’ feet wet with the whole process of programming.”
Somewhat similarly, companies use it to train their staff. S90
thought that Codecademy is good for beginners that have some
coding experience. Tools like it can be effective for training
teams.
B. Why do they use it to learn?
Learners report that they find Codecademy helpful because
it delivers basic content (93/218) in a structured (25/218)
way, which allows them to pick up the skill(s) quickly and
easily (24/218). Moreover, the interactive learning environment (35/218) arouses learners’ interests and increases engagement (33/218). We also encountered many discussions
about learning a specific language or skill from it, such as
web development skills (61/218) and Python (17/218).
1) Learning basic content in a structured way: Providing
content in a structured way appears to be important to attract
users, especially beginners. For them, it is often difficult
to determine what to learn, and to identify the essential
parts of the material. Therefore, it is the educators’ (or
tools’) job to carefully provide scaffolding highlighting these
points [29]. This structure allows learners to build up their
knowledge incrementally. Based on the learners’ answers to
others’ questions, Codecademy does a good job of providing
this structured content, especially compared to searching for
scattered information online. For example, S114 said: “I found
it to be slightly more structured in terms of progressing from

lesson to lesson, and Codecademy had some repetition and
slight jumps in difficulty level between some exercises.”
2) Learning quickly and easily: While this structured content is particularly useful to beginners, learning basic content
quickly and easily is also helpful for experienced learners.
Codecademy breaks down the materials into smaller chunks
followed with exercises, which are easier to understand and
follow than a larger amount of information at once. S93, a
beginner, wrote: “The course, say, JavaScript, is well designed
in terms of the difficulty, how easy for a beginner to learn and
apply.” Similarly, S139, an experienced programmer (who was
very critical of Codecademy based on his response), mentioned
that he used Codecademy often to learn new languages: “I use
Codecademy A LOT. The last time I used it was for PHP. [...]
I sat down and finished the course in about an hour and a
half. This made it much easier for me to jump right in and
read the code I was working on.”
3) Interactive environment increases engagement: Many
users mentioned that Codecademy keeps them engaged with
the content, attributed not only to the structured and easy-tofollow content, but also because of the interactive learning
environment. S50, an intermediate programmer, wrote: ”Interactivity makes the entire learning process quite engaging
and, for many people, less boring than just copying code from
a book/tutorial. It can also provide great help in “breaking
the wall” that generally scares people who are approaching
programming.” In addition, gamified feature is another source
of engagement, as S180 commented: “The tutorials are made
in a way that is interactive, conversational and has some
gaming elements that keep you moving forward. You will
appreciate the idea that they are really trying to help people
who wants to learn to code but too afraid to take first step to
do it.” Similarly, S15 said:”The best part about Codecademy,
which makes it superior to other types of learning, is the
interactive way in which they teach code. You are forced to
write the code as you go along the lessons rather than sitting
on your couch and passively reading a fat, old book.”
4) Learning a specific language: There were many positive
comments about using Codecademy to learn web development
skills, mostly about HTML, CSS, PHP, and JavaScript. Learners particularly liked that users were able to quickly see the
output of their code through an interactive window. S110 articulates this in his comment: ”For early-stage learning, I preferred Codecademy for the following reasons: 1) Really quick
feedback loops - I knew whether I was coding right/wrong
almost immediately because the coding and preview screen
were built in. 2) And I thought they should have started with
HTML5 and CSS as the first part on ’Intro to Programming’
as it’s more tangible.”
C. Complaints about Codecademy
We also surfaced complaints about Codecademy. The codes
we extracted are: not practical (49/218), and too rigid (15/218).
1) Not practical: The analyses of Quora questions and
answers revealed that there are some learners (22.5% of
respondents) who are confused after they finished Codecademy

courses, because they did not know how to apply their skills
to actual practice/work. These learners believed that this was
primarily due to the lack of work on practical projects during
the learning process, and the content concentrating on aspects
such as syntax, rather than on problem solving skills. S17
said: “It [Codecademy] is a good place to learn basic syntax.
But, if you really want to be a good programmer, you need
to solve real world programming problems and gain through
that experience.” S70 commented: “I felt there was too much
emphasis on syntax and mechanics and not quite enough
focus on learning how to think through problems.” Finally,
learners such as S163 said that Codecademy was too helpful:
“It [Codecademy] is, in my opinion, too helpful, so people
don’t learn how to debug/answer their own questions, which
is a critical skill to be a good professional.”
2) Too rigid: Codecademy offers structured tutorials where
learners have to follow a strict, predefined path. While some
learners found it helpful as we mentioned above, other learners
thought that this rigidity was unhelpful, citing that some
content was repetitive and boring. S23 commented: “In my
opinion it [Codecademy] is too boring and relaxed. Just
repeating language constructs after a template won’t help you
learn a language or technology since you will forget everything
you’ve learned that way in a week.”
V. D ISCUSSION
To summarize our findings, we found that: 1) learners are
primarily composed of beginners, but also include experienced
programmers, 2) Codecademy is good at delivering web
development/front end courses, 3) an interactive environment
increases engagement, and 4) learners largely criticize courses
as not being practical. Because Codecademy is a popular, well
known MOOC [30], these findings may be useful to educators,
researchers, and even regular users about using/improving
interactive learning environments and ICTs. In this section,
we discuss our findings, and share our thoughts on future
research directions and design features that can improve the
ICT learning experience.
Although we found that beginners are the largest group
using Codecademy, intermediate programmers also use it for
learning new skills. Beginners often do not know where to start
of what they have to learn. They need some kind of scaffolding
to help them succeed [29]. However, experienced learners
have higher learner autonomy. While beginners may enjoy a
highly structured curriculum, experienced learners may prefer
more freedom to pick up whatever they want to learn quickly.
We saw this reflected in the complaints learners had about
Codecademy. For example, they pointed out that learning from
Codecademy might not be practical and also too rigid. Perhaps
these MOOCs and ICT systems can detect (or simply ask)
first-time users about their current skill level, experience, or
preferences, and customize the learning experience to attract
more users and keep them engaged [31]. Also, giving learners
more experience with practical skills, such as working on
realistic projects and more problem solving skills, such as
debugging [8], [32], can further improve learners’ perceptions

of these types of MOOCs and ICTs. Further experiments can
be done to explore what specific design features will benefit
different types of learners.
VI. L IMITATIONS AND F UTURE W ORK
Our goal for this study was to surface patterns about a
specific educational tool (i.e., Codecademy) from a group
of known users (i.e., from Quora) qualitatively [33]. We did
this manually by iteratively looking through responses about
Codecademy-related questions, but future work may benefit
from further analyses through automated or semi-automated
means such as text analyses using natural language processing.
Although we had two researchers analyzed and verified the
codes with a high degree of agreement, there may have been
ambiguities or misinterpretations given that our core data were
one-time, asynchronous posts/responses to a stranger’s online
question. For example, the categorization into “beginners” and
“experienced learners” were based on keywords. Some of the
keywords and phrases we used to identify beginners included
“beginner,” “novice,” and “first start[ing] to learn.” Keywords
and phrases for experienced learners included “experienced
programmer” and “been programming for years.” However,
we did our best to be systematic and consistent with our
classifications. In future work, we can recruit Codecademy
(or similar MOOCs with ICTs) users for semi-structured
interviews or focus groups, where we can ask questions and
follow-up questions based on the findings from this study as
a starting point.
Our data represented eight years of questions and answers.
Even though Quora lists questions by relevance to the search
query, there may have been some questions or answers that are
obsolete. In addition, although our questions and answers came
from actual Codecademy users, the data was collected outside
the context of Codecademy itself. This may have introduced
some bias into our sample, limiting the generalizability of
our findings, as the types of people who are open to asking
and answering questions on an open online forum might not
be representative of the larger population of Codecademy
users. To address these issues in future studies, we could send
out an online questionnaire to current users of Codecademy.
The results from this study can serve as a good source of
information for the questionnaire design.
VII. C ONCLUSION
In this paper, we explored users’ perceptions of online
interactive computer tutors. We did so by using a grounded
theory approach to systematically analyze questions and answers from Codecademy users from Quora. We collected 218
answers (stemming from 62 questions), and extracted 3 themes
and 13 codes from them. Based on these findings, we discussed
the importance of interactive computer tutors as programming
instructors and proposed potential follow-up studies and design
features that can potentially improve the MOOC learning
experience using interactive computer tutors.
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