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ABSTRACT

Even though Azerbaijan is considered a highly educated
country from the perspective of schooling years and com-
pleted education level, student learning outcomes are under-
performing, according to the World Bank. Due to limited
resources such as classroom size, access to world-class edu-
cational materials, and high-qualified teachers, particularly
students from under-resourced communities encounter more
challenges during their education life compared to other stu-
dents who possess these resources. Moreover, online ed-
ucational platforms play an important role in eliminating
learning gaps, particularly in developing countries such as
Azerbaijan. In this paper, we describe the implementation
and impact of utilizing an online educational platform, the
Khan Academy, in one of the under-resourced communities
of a developing country. For this, we collaborated with a
school in Azerbaijan located in a suburban area. After col-
lecting data through surveys, we applied the association rule
mining method. Results from association rule mining con-
cluded that students who studied using the online platform
improved their grades and the gamification features of the
Khan Academy motivated them. Furthermore, even though
it was the first time the school used an online educational
platform, almost all students mentioned they would like to
learn with these resources in the future. Our study, thus,
contributes to how online educational technologies can pos-
itively impact the motivation and learning outcomes of stu-
dents in under-resourced communities.
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1. INTRODUCTION

Online learning refers to learning and other supportive re-
sources that are available through a computer. The digi-
tal spaces where online learning happens are called online
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educational platforms (OEPs). OEPs generally contain ed-
ucational content in different formats such as videos and
articles. In some cases, OEPs can also analyze the learning
of students based on their interaction inside the platform
and provide feedback to improve their learning outcomes
[7]. During COVID-19, OEPs played an important role in
softening the negative impact of the pandemic on educa-
tional activities [2]. The utilization of the OEPs can bring
opportunities for students who do not have access to high-
quality education, and this can positively alter students’ at-
titudes toward the schools as well as the learning process [6].
After using the OEPs, students enhance their learning per-
formance and become more motivated in the learning pro-
cess since it guides them to have more meaningful learning
behaviors [28]. Students’ attitudes towards the OEPs pos-
itively change due to various reasons such as being able to
track the progress over learning duration, and the possibility
of viewing the educational content anytime [4]. One of the
reasons why students’ attitudes and motivations changed
positively is because OEPs started using the gamification
elements in their platform to increase engagement [46].

Gamification is the application of game design elements (bad-
ges, points, digital coins, etc.) in non-game contexts [15].
[35] and [3] researched the effect of gamification on the mo-
tivation of students. They found that gamification motivates
students to attempt harder tasks and develop the informa-
tion literacy skills necessary for success. Moreover, previ-
ous studies also found that the utilization of gamification
within the learning process can also bring cognitive out-
comes. For instance, [30] found that gamification positively
affects student retention. They also found that gamification
contributes positively to the growth of learners’ attitudes
and interests at schools. In the research of [19], they de-
signed a gamification plugin to collect students’ data and
they found that students who completed the assignments in
the gamified environments got higher scores. While they
made the statement that gamification can possess an emo-
tional and social impact on students that motivate them,
gamification may not be the best way to increase motiva-
tion for all students. [19] highlighted that gamification envi-
ronments can also discourage students if they do not acquire
the goals within the gamified learning process. In addition to
students’ motivation and engagement, gamification can also
positively impact students’ grades [22]. [25] researched the
impact of gamification on the students’ carefulness. They
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found that students indicate a higher level of carefulness
when they perform their educational activities in the gami-
fied environment and being more careful towards the assign-
ments increased their grades.

This paper aims to investigate the impact of using OEPs in
under-resourced communities and we used Khan Academy
as an online educational platform. Khan Academy is one
of the largest online educational platforms and it gamifies
the learning process by adding gamification elements. Fur-
thermore, our study adds to previous research from different
perspectives. Firstly, previous research has been limited to
exploring the implementation and impact of OEPs in other
countries, and to our knowledge, no prior study has been car-
ried out in Azerbaijan on the topic of the impact of OEPs
and their gamification features on students’ learning. Sec-
ondly, even though the research on the usage of gamification
and OEPs in under-resourced communities has been carried
out, the number of participants in these studies was limited
[1, 21, 50]. However, in our study, 207 students partici-
pated within 6 months. Thirdly, recent articles [36, 9, 34]
investigated the utilization of Khan Academy and the im-
pact of its gamification features on students’ learning. Our
study fills the gap by focusing on primary school students
in under-resourced communities and we measure how the
gamification features impact students’ both motivation and
grades.

2. LITERATURE REVIEW

2.1 Online educational platforms

Both students and teachers benefit from the OEPs from dif-
ferent perspectives. For teachers, functionalities of OEPs
can help in analyzing the learning process and students’
learning outcomes in a detailed way [48] and they use OEPs
for assigning additional exercises for students who would like
to eliminate the learning gaps [33]. For students, OEPs of-
fer the chance to study individually chosen topics and one of
the significant advantages is to be able to replay the videos
as much as they need which may not be possible at school.
Additionally, some OEPs possess a complementary learning
experience where the learner can do the follow-up exercises
after watching videos or reading articles. Some research
showed that using OEPs can positively impact students’
learning. [5] mentioned that OEPs improve the students’
ability to learn outside the classroom, and if combined ef-
fectively, then online and offline learning platforms can help
students to understand the subject better. Furthermore,
some of the researchers conducted research on the imple-
mentation of the OEPs to measure their impact on students’
learning. [27] investigated the effect of using online educa-
tional content for a month for a math class. They found
that there is a positive correlation between the number of
studied online educational content and students’ achieve-
ment. [10] examined the causal impact of online education
on the academic performance of students. They found that
online educational activities have a positive impact on the
exam performance of students. [10] highlight the importance
of the content played a crucial role, the lectures that were
recorded by higher- quality teachers produced better exam
results. In addition to this, [21] and [29] also researched
the effect of OEPs on students’ performance. Even though
they both mentioned the positive impact of OEPs on the
students’ learning, according to them, other factors should

be taken into account within the learning process such as
the quality of content and user experience of the platform.
Moreover, Khan Academy is also one of these OEPs, and
some research concentrated on investigating the utilization
and implementation of Khan Academy in the classroom.

2.2 Khan Academy

Khan Academy’ is a non-profit educational organization cre-
ated in 2008 by Salman Khan. The organization aims to cre-
ate a set of online tools that help in providing education to
anyone everywhere. Inside the platform, students can watch
videos, read articles, and do exercises to study the selected
topic. Furthermore, Khan Academy is currently available
in more than 50 languages and Azerbaijani is one of them.
In our research, we collaborated with the team who leads
the localization of the Khan Academy into the Azerbaijani
language to measure the impact of the platform on students
through a pilot project.

Khan Academy is also one of these OEPs that are used in
the classrooms. [9] and [34] measured the impact of using
Khan Academy on the grades of students. [9] measured the
causal effects of Khan Academy by recruiting 103 students
from the 6th and 7th grades. They mentioned that while the
expected improvement was 10%, the students showed a 16%
improvement in scores. From another perspective, [34] inves-
tigated the impact of using Khan Academy on 75 students
from the 7th grade and they concluded their research with
positive feedback from both students and teachers. Accord-
ing to [34], even though there are better sources to learn,
Khan Academy motivates students more since it also in-
cludes some engagement features such as badges. Moreover,
[23] predicted the effectiveness of Khan Academy’s MAP
Accelerator which is a mathematics mastery learning plat-
form. They collected data from 181000 students in grades
3-8 across the United States. [23] found that students from
high ELL (English Language Learners) districts did not have
the same benefits from the use of the MAP Accelerator as
their peers. Additionally, according to them, students from
these districts were prone to improve 5.3 skills on average
per hour, while this number was 7.2 for mid-ELL and 8.9
for low-ELL. Khan Academy also utilizes advanced analyt-
ics tools to analyze the learning of students [14]. [42] de-
scribes the ALAS-KA provides an extension of the learning
analytics support for the Khan Academy platform. ALAS-
KA includes also visualized dashboards which allow teachers
to analyze the students’ learning process. And it also helps
students to reflect on their learning.

Gamification is one of the tools that Khan Academy uti-
lizes to increase the learning outcomes of students. Within
this framework, they implement various gamification fea-
tures such as badging, collecting experience points, etc. [36]
researched the gamification of computer science content on
Khan Academy. According to them, Khan Academy ad-
dresses the short-term engagement in the platform success-
fully by using gamification and this motivates the learner
to move further. However, they concluded their research
by mentioning the lack of meaningful gamification because
this gamification model is not user- centric. [36] mentioned
this because in the platform learners collect points without
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matching them to the underlying activities. This does not
make the gamification “playful”. From another perspective,
[41] researched the gamification features of Khan Academy.
[41] conducted research on the learning of freshmen students
in the topics of physics, chemistry, and mathematics. In this
research, they particularly focused on the badging gamifica-
tion feature of Khan Academy. They found that gaining
badges increased their motivation to study more and they
felt more motivated by gaining repetition because they were
easier to get.

2.3 Gamification

Starting from the early 2010s, gamification was started to
be used in the education context to increase learning pro-
ductivity. Some OEPs utilize such gamification elements to
improve the user experience [44]. One example of this can
be Duolingo where while learning new words, the user col-
lects the badges and points, then is eventually promoted to
the next league in Duolingo [39]. The most common gam-
ification elements are badges, leaderboards, virtual goods,
etc. [12], [18], and [17] investigated how one of the gamifi-
cation elements, badges, impacts students’ learning. Badges
are graphical symbols or icons given as a reward for certain
accomplishments in class such as being an active student, do-
ing all the homework, and getting the badges [20]. According
to [12] and [17], using badges positively impact the learning
outcomes of students and improves students’ grades. They
observed that utilizing badges increased the students’ moti-
vation in the classroom. Nonetheless, [1] found that utilizing
badges can negatively impact the motivation of students. [1]
mentioned that when the students earned fewer badges com-
pared to other students, it decreased their motivation.

From another perspective, [38, 11] concentrated on how the
leaderboards impact students’ motivation and learning pro-
ductivity. Leaderboards are used to enhance engagement
through social comparisons. In the leaderboards, all the
participants try to collect points, and based on their points,
they are sorted from the most to the least points [31]. Even
though the research results of [38], [11] showed leaderboards
increase the engagement, motivation, and grades of students,
[8] suggests that the implications of leaderboards can also
lead to failure. Because, for example, in the case of the
research by [32] and [37] leaderboards did not positively im-
pact the motivation of certain groups in the classroom. The
reason for this was that students who were at the bottom
part of the leaderboard mentioned that it was impossible for
them to catch up with the leaders. Thus, at a certain point,
they decided to drop out.

Gamification is not limited only to badges, and leaderboards.
For instance, [43] used avatars while [13] used virtual goods
to increase the motivation of the students. Furthermore, [26]
researched the impact of gamification by creating two differ-
ent groups of students. The first group received a gamified
curriculum and the second group received the same curricu-
lum but without gamification elements. Their research re-
sulted with showing the negative impact of gamification on
students. They found that students who studied without a
gamification-based curriculum scored higher in the final ex-
ams. [16] conducted a systematic literature review on the
implementation of gamification in education. In this system-
atic review, [16] found that gamification has a great potential

to improve learning if it is designed well and coordinated cor-
rectly. They also found that the majority of papers report
positive feedback on using gamification in education since it
increases the engagement of students, their attendance, and
participation in voluntary activities. [24] researched a case
study where a student dropped out the school and demon-
strated why gamification could change this. [24] discusses
that the student was very engaged and motivated about
his classes once his teacher was using gamification elements
such as rewards. However, with the new academy year, his
teacher and their teaching methods changed, then his grades
also drastically decreased. [24] hypothesizes that “gamifica-
tion if conducted globally and interconnected within mul-
tiple subjects, can act as a protective factor against early
school living.”

3. METHODOLOGY
3.1 Context of the study

This research analyzes the impact of using Khan Academy
on the learning of students who were part of the pilot project
supported by the Ministry of Education of the Republic of
Azerbaijan. The project took place in one of the suburban
areas of Baku, Azerbaijan, where the graduation level and
student participation are lower (around 70%) than in other
parts of the country. The project continued from the be-
ginning of October 2021 until the beginning of April 2022.
In this pilot project, students were introduced to using the
math content of Khan Academy for the primary school lev-
els. The focus group was the 3rd and 4th-grade students.
The pilot project was designed in a way that each month
around 50 students joined the project. Within this month,
they were supposed to learn how to use the platform and
then commence studying the topic that they were eager to.
Since some students wanted to revise or study the topics that
they could not learn in the previous years, they started to
study the 1st-grade topic N the platform. Furthermore, at
the end of the month, students were offboarded and instead
of them, new around 50 students are onboarded. This hap-
pened 6 times and in total, 207 participated in the project.
Even though Khan Academy holds different gamification
features, we collected data about badging and collected ex-
perience points of students on the platform. We asked them
to highlight three points from their Khan Academy (Ap-
pendix C).

3.2 Participants

Students were recruited by sending an information letter to
the teachers 15 days in advance. All parents and teachers
signed the consent forms to participate in the research. In
addition to that, special research permission got also re-
ceived from the school administration. We provided the
tablets to all students and they answered the survey ques-
tions with the guidance of teachers. We held an additional
online session with teachers to explain to them how the
survey should be fulfilled. At last, all the students who
participated in the pilot project fulfilled the survey. We
gathered data from 207 students who studied in the 3rd
or 4th grades (3rd grade students=53.6%, 4th grade stu-
dents=46.4%). 53.6% of students mentioned that they iden-
tify themselves as “male”, and the remaining 46.4% selected
the “female” option. The vast majority of students (81.2%)
participated on all days of the project and only 2.6% of



Table 1: Students’ feedback on the future usage of the platform and the platform’s impact on their grades

Item N Mean Max value Min value Standard deviation
Evaluation of the project 157 4.87 5 2 0.55
Minutes spent on the platform 157  255.06 695 28 189.59
Points collected in the platform 157 26807.62 413839 30 43448.83

students mentioned that they missed the classes more than
5 times. On average, the students spent 255.0641 minutes
(SD=189.5876 minutes) on Khan Academy, and the average
experience points that the students collected were 43448.83
(SD=26807.62 points).

3.3 Data collection and analysis

We collected the data ? through surveys. While preparing
the questions for the survey, we aimed to collect informa-
tion about the profiles of students and their performance on
Khan Academy (Appendix A). To understand the profiles
of students, we asked them to mention their gender, grade,
how they evaluate the research project, the number of par-
ticipation days, whether using Khan Academy changed their
grades or not, and their thoughts about using the platform
in the future. To collect the responses, we defined several
dates (16.04.2022, 18.04.2022, 20.04.2022) with the princi-
pal of the school. Because based on the feedback from the
principal, the survey was complicated for the students to ful-
fill by themselves, and they needed the support of teachers.
Due to ethical issues, parents had to confirm the participa-
tion of the students in the research, and consent was already
collected at the beginning of the project when the students
joined. Moreover, the main teacher of each class contacted
the students to participate in the research. All the students
who participated in the pilot project fulfilled the survey in
the agreed sessions in the school together with the support
of teachers and Khan Academy representatives. To facilitate
the process, we also conducted one introductory session for
the teachers so that they can answer any upcoming ques-
tions from the students. Based on the feedback from the
teachers, no problems emerged within the survey fulfilling
sessions. Moreover, to analyze the data, we implemented an
association rule mining technique where we included vari-
ables collected through the survey.

4. RESULTS

4.1 The impact of the platform on the motiva-

tion and grades of students
We asked the students to evaluate their experience at Khan
Academy. Table 1 demonstrates the responses of students
to that question. The students mentioned their thoughts
about the platform by giving points from 1 to 5 (1: Very
bad, 2: Bad, 3: Normal, 4: Good, 5: Very good). While
none of the students mentioned that their experience was
very bad, 92.36% of students evaluated Khan Academy as
“very good” and the average evaluation score was 4.87. Fur-
thermore, students spent 255.06 minutes and they collected
26807.62 points on the platform on average. Secondly, we
asked the students to mention whether they will use Khan
Academy in the future. Almost all of the students (96.8%)

2The datasets generated and analyzed during this study are
available from the corresponding author on request.

mentioned that they will use Khan Academy as an addi-
tional source to improve their learning outcomes. Subse-
quently, we measured whether after using Khan Academy,
their grades changed. Students could select one of these
three options: 1) grade increased; 2) grade remained stable;
3) grade decreased. 68.6% of students answered that their
grades increased after using Khan Academy and 29.5% men-
tioned that their grades did not change.

4.2 Association rules

After the application of the Apriori algorithm, we found
three main associations that improved students’ motivation
and learning. Table 2 indicates the association rules that
we found after holding data analysis. The explanation of
each variable is explained in Appendix B. The minimum
support was 0.5 and the highest support was 0.81 among fu-
ture_yes and participation_fully variables (confidence=0.98).
In Table 2, all rules were generated when the minimum sup-
port was 0.5. The confidence in the rules (minimum sup-
port=0.5) varied from 51% to 99%. Table 2 also shows the
generated association rules, their support, and confidence.
From Table 2, we can see that 80.7% of the students, who
fully participated in the pilot project, said that they will
use Khan Academy in the future. And 67.3% of students,
who mentioned that they plan to use Khan Academy in the
future, increased their grades. Moreover, we found three
major associations that confirmed the positive impact of
the pilot project. Firstly, students who earned the Mete-
orite badge mentioned that they plan to use Khan Academy
in the future (support=0.58, confidence=0.97). Meteorite
badges are earned in the initial parts of Khan Academy and
it is used to motivate the learner. The association that we
found shows that earning the Meteorite badge motivated
students and they increased their grades. Secondly, the stu-
dents who fully participated in the classes increased their
grades (support=0.62, confidence=0.74). Last but not least,
the male students and 3rd- grade students are more prone
to utilize Khan Academy in the future (support rate=0.5,
confidence=0.98 and support rate=0.53, confidence=0.54 re-
spectively).

When we decreased the minimum support to 0.4, then we
also found that students who fully participated in the ses-
sions and increased their grades are more prone to use Khan
Academy in the future. Furthermore, the students who re-
ceived Meteorite badges and fully participated in the classes
mentioned that they will utilize the platform in the future.
Lastly, based on the generated rules mentioned in Table 2,
we can conclude that both full participation in the classes
and increasing grades after using Khan Academy motivated
students more to use Khan Academy in the future. More-
over, based on the generated association rules, we can see
that getting Meteorite badges motivated students to par-
ticipate in the classes and continue using Khan Academy
further. Last but not least, students who identify them-



Table 2: Association rules with support> 0.5, their support, and confidence

generated association rules support confidence
futureyes — grade3rd 0.53 0.54
futureyes — gendermale 0.5 0.52
participationfully — badgemeteorite 0.5 0.6
participationfully — gradechangegrades_increased 0.62 0.74
participationfully — futureyes 0.81 0.98
futureyes — badgemeteorite 0.58 0.6
futureyes — gradechangegrades_increased 0.67 0.69
participationfully, futureyes — gradechangegrades_increased 0.61 0.75
futureyes, gradechangegrades_increased — participationfully 0.61 0.9
futureyes — participationfully, gradechangegrades_increased 0.61 0.63

selves as "male” and students from the 3rd grade are more
motivated to utilize Khan Academy in the future.

5. DISCUSSION

This paper presents the analysis of implementing online ed-
ucational platforms to increase the motivation and learning
outcomes of students. In this research, we investigated the
case of using particularly Khan Academy as a tool to im-
prove students’ grades and engagement. [49] and [51] also
researched the Khan Academy’s impact. [49] mentions that
it is very important that the teacher supports the students
while using Khan Academy and this research found that
Khan Academy can motivate students to do more exercises
that directly affect their learning positively. Moreover, [51]
highlighted the flipped classroom which included the Khan
Academy promoted retention and enhanced students’ under-
standing. In our research, we can also mention that teacher
assists students and it brings an extra engagement factor.
Students mainly utilized Khan Academy in the school with
the guidance and support of the teachers in our research and
as [49] mentioned, it helped students not to deal with tech-
nical problems rather than focus on the learning process.
Furthermore, similar to [49] and [51], we also found that
Khan Academy increases the students’ motivation. Moti-
vation is one of the most factors to increase learning and
while the mentioned authors measured the students’ moti-
vation by asking them directly, we analyzed their motivation
by asking whether they wanted to use the platform in the
future or not [45].

Gamification was also one of the important features that
make Khan Academy more engaging from the perspective of
students [36]. In our research, we found that students who
fully participated in sessions and earned badges (Meteorite
badge on Khan Academy) are the ones who also increased
their grades. Here, we observe the positive impact of gami-
fication on students’ grades. Even though [47] and [40] con-
ducted their research in different regions (Brazil and Spain
respectively), they also found that the gamification features
of Khan Academy increase the engagement and motivation
of students and this directly affects the students’ grades.

6. CONCLUSION AND FUTURE WORK

Online educational platforms enhanced students’ motivation
and learning productivity in different cases. And gamifica-
tion is also mentioned as one of the most impactful tools
to increase engagement inside these online educational plat-
forms. We found that in under-resourced communities, on-

line educational platforms, particularly Khan Academy, pos-
itively affect students’ grades and motivation. Moreover,
gamification increased the willingness of students to spend
more time on the platform and use Khan Academy in the
future as part of their education. Furthermore, in this re-
search, we focused on primary school students in Azerbaijan,
and as an extension of this study, the following points can
be investigated. The first potential extension of this paper
can be conducting research with secondary school students.
Khan Academy helps students to go back to the subjects
that students did not understand and study that particu-
lar topic. Hereby, secondary school students possess more
subjects studied previously. Thus, conducting this research
by focusing on secondary school students may indicate the
impact of Khan Academy from a different perspective. The
second potential extension of this research can be imple-
menting the pilot project within the scope of other social
sciences subjects. In our research, math was selected as the
subject to implement within the pilot project. Nevertheless,
the studying patterns of each subject are various.

Although all the students, who were part of the pilot project
that was supported by the Ministry of Education of the Re-
public of Azerbaijan, fulfilled the survey, these students live
in the same community. Thus, the research would provide
more detailed results if we were able to collect data from
other parts of the country. However, since it was the first
time that this project was implemented, only one school
was selected. Moreover, due to the scope of the project, we
could not collect various information from students. And it
affected the minimum support value that we defined. Ini-
tially, we defined the support value as 0.7, however, this
value did not provide enough association rules to analyze.

6.1 Ethical concerns

Before starting the data collection, we informed both stu-
dents and parents about the aim of the research and we
mentioned that at any phase of the research, they can opt-
out to participate and withdraw. Additionally, in the survey,
we did not ask any questions that can identify participants.
Some parents and students did not want the learners’ data
to be collected and these students did the same activities
with their peers, however, their data were not collected in
any form. Moreover, anonymized data were stored in a se-
cure database. Last but not least, there were not any kinds
of potential legal, physical, or social harm to students.
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APPENDIX

A

. What is your gender? a.

SURVEY QUESTIONS
. What grade are you in? a. 3rd grade b. 4th grade

male b. female c. other

(please specify)

. How would you evaluate the platform? 1 (Very bad) -

2 (Bad) - 3 (Normal) - 4 (Good) - 5 (Very good)

. How many days did you participate in the project? a. I

participated all days. b. I missed 1-2 days. c. I missed
3-4 days. d. I missed more than 5 days.

. What badges did you earn on the platform? a. Me-

teorite b. Moon c¢. Earth d. Sun e. Black Hole f.

Challenge patches

. How many minutes of study time did you have during

the project?

. How many practice points (XP) did you collect on the

platform?

. How has your math grade changed since using the plat-

form? a. My grades increased. b. My grades decreased.
c. My grades remained stable.

. Do you want to use the platform in the future? a. Yes

b. No

ACRONYM OF THE VARIABLES

future_yes: the students who mentioned that they would
use Khan Academy in the future

badge_meteorite: the students who received meteorite
badges on Khan Academy



gradechangegrades_increased: the students who increased
their grades during the project

gendermale: the students who identify themselves as
male

grade3rd: the students who study in the 3rd grade

participationfully: the students who participated in whole
days of the project

COLLECTED DATA FROM STUDENTS’

PROFILE ON KHAN ACADEMY

Badges that they earned on the platform. Badges are
one of the gamification tools to increase engagement
on Khan Academy and active users are awarded badges
based on different accomplishments. On Khan Academy,
users can earn six various types of badges (Challenge
badges - special awards for completing topic challenges
on Computing courses; Meteorite badges - common and
easy to earn when just getting started; Moon badges
- uncommon and represent an investment in learning;
Earth badges - require a significant amount of learning;
Black Hole badges - the rarest Khan Academy awards;
Sun badges - require impressive dedication).

Experience points (XPs) that they earned. By watch-
ing videos, reading articles, and doing exercises, the
user can earn points on Khan Academy and we asked
the students to highlight how many XPs they earned.

Learning duration. Khan Academy counts the number
of minutes spent on the platform while doing learning
activities such as watching videos and solving problems
and students mentioned this in the survey.



