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Abstract. Online education has become widely popular in the last decade.
Although there are various online educational portals for children in the World
and in Turkey, the number of usability studies focusing on the needs of children
is limited. This study aims to fill this gap. The study focuses on Vitamin online
educational platform in Turkey and investigates the find and search strategies
that child users employ when navigating in the web site. A qualitative usability
test with a multi-method approach was conducted with a sample of 12 Turkish
students between the ages of 9–13. Observations were made while the partici-
pants were executing the given tasks. Additional data was collected by using the
retrospective think aloud procedure, pre-test survey and video recordings. The
findings showed that several improvements can be made in terms of information
architecture in order to improve the usability of the platform for children.
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1 Introduction

Online educational platforms have become widely popular in the last decade. There are
several kinds of online educational platforms: Learning Management Systems (LMSs)
such as Moodle (moodle.com), Massive Open Online Courses (MOOCs) such as
Coursera (coursera.org), Learning Object Repositories (LORs) such as Khan Academy
(khanacademy.org), Social Networking Sites (SNSs) such as Wikispaces Classroom
(wikispaces.com/content/classroom), etc. These types of online educational platforms
have not drawn sharp distinctions. Indeed, most of the time, an online educational
platform shows the characteristics of more than one type. However, the main point here
is to illustrate the platforms that support learning activities rather than making any
categorization.

The most important online educational platform for children in Turkey is EBA
(eba.gov.tr), the Educational IT Network, which is one of the outcomes of the national
project named FATİH. It is a huge project supported by the government in order to
provide technology integration in schools [6]. Vitamin (vitaminegitim.com) and Morpa
Kampüs (morpakampus.com) are among the content suppliers of EBA. Vitamin and
Morpa Kampüs both provide online learning contents in parallel to the national edu-
cational program for students -K12 and K8, respectively- as well as tracking their
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progress in the platform. These two are the most popular and the largest online edu-
cational platforms in Turkey. On the other hand, Khan Academy has started to publish
its Turkish version but it is new and the size of its content is very limited.

LMS is “a software application that automates the administration, tracking, and
reporting of training events” [5] and thus it is used for managing online educational
environments. MOOC is “an online course with the option of free and open regis-
tration, a publicly shared curriculum, and open-ended outcomes” [12] and its main
features are offering courses as free and targeting massive audience. LORs are the
platforms that provide mechanisms to encourage learning objects’ discovery, exchange,
and reuse [16] and LORs are important for both students and teachers to share and
utilize from learning objects. There are other types of online educational platforms, as
well. However, the general benefit of online education platforms are summarized by
Appana [1] as “increased access, improved quality of learning, better preparation of
students for a knowledge-based society, lifelong learning opportunity”. In this context,
it is important to examine on usability issues of online educational platforms in order to
maximize the advantages of them. Additionally, considering children as one of the
diverse user groups, examining on usability issues of the ones targeting children comes
into prominence.

This study is planned to be a first step in a series of long-term research. The online
educational platform, Vitamin, was investigated since it offers the richest content for
children in Turkey. The study aims to offer insights to improve usability in online
educational platforms. In order to fulfill the aim, a qualitative usability test, based on a
multi-method approach, was designed and conducted with 12 participants who are
between 9–13 years old.

2 Theoretical Background

Online educational platforms offered for children have been studied by several
researchers in the frame of usability issues. Among those studies which are conducted
with children, the recent ones that have employed user testing method are exemplified
below.

Mohammad, Repass, and Mazarakis [13] published a report on usability of Khan
Academy, which is based on a user testing study done with three children from 4th, 5th,
and 7th grades. According to the report, task completion success rates were 100 % -
with some minor errors- and the satisfaction level of children was found to be high. On
the other hand, some participants stated that they had some trouble with, for example,
locating the links which they were asked for.

Çetin and Özdemir [4] analyzed the usability issues of Morpa Kampüs via user
testing with ten children aged 9–11, within the frame of satisfaction and ease of use.
The results showed that the satisfaction level was very high although the participants
rated the difficulty level as also very high. Some of the participants couldn’t see the
homepage link easily, which was on the top menu frame. All participants had difficulty
in finding the menu item for the topic requested. Researchers commented on that the
menu items should be rearranged. Participants could easily close the windows but it
took longer for one participant because the close icon was near the arithmetical “x”
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symbol, which has the same representation of the close icon. In other words, there was
a confusion with the symbols and/or the placements of the symbols. Some participants
couldn’t use easily the drop-down menu for the exam part. Researchers explained that
it may be more difficult to use drop-down menus for children. Only one participant
used the search bar. Some participants didn’t try to the link for return back, instead,
they used the “Undo” button while navigating between the pages. On the other hand,
participants did not have any difficulty to complete the task of finding and playing the
educational game.

Yılmaz and Tüfekci [17] identified usability problems for the ex-design of the
Vitamin platform in their study with twelve 6th graders. Most participants had trouble
with the tasks of finding the required topic and using the search bar for the required
word. The researchers put some suggestions as the followings: the topic hierarchy
should be revised according to the age groups’ characteristics, search bar should get
standardized in order for making sure of its consistency, and the exit button should be
used on a standard position on the top right corner.

On the other hand, it should be noted that children are considered as a special user
group in terms of user testing. As stated by Nielsen [14], children and adults are
different in their user behaviors and their needs regarding web design issues. First of
all, physical and mental abilities of children differ from adults. Additionally, children’s
expectations from web sites are towards entertainment whereas adults expect mainly to
get things done and to provide communication. In other words, it is observed that
children have different characteristics while navigating and searching the web.

As a result, the main concerns related to educational platforms targeting children
are revealed as the issues on information architecture and satisfaction. Thus, there is a
need for more studies with higher-quality, which have the power of especially
revealing the weaknesses in information architecture of those web sites and perceiving
the actual level of children’s satisfaction. However, it is not easy to conduct a user
testing with child users. The only way to accomplish this is to conduct the user testing
sessions by considering the rules -as suggested by several researchers [2, 7, 8, 11] - on
working with child users. Also, an appropriate framework for discussion should be
drawn carefully. We tried to design a usability study by taking this kind of need into
consideration. Our study has importance in terms of recommending implications to
improve usability in online educational platforms targeting children.

3 Methodology

This study aims to explore the usability issues in online educational platforms offered
primary and secondary students in Turkey concerning the navigation and information
search strategies. Research question of the study is the following: What are the usability
issues regarding the navigation and information search strategies for 9–13 years old
children in Vitamin educational platform?

In order to fulfill the objectives of this study, Vitamin online educational platform
was chosen since it has been commonly used in Turkey and has a variety of contents
for different age groups.
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In the studies concerning design for children, it is needed to target very narrow age
groups [5]. Therefore, one of the narrow age groups, 9–12 aged children –named as
older children by Nielsen [14] – was chosen as the target user group in this study.
Because “children younger than 7 years have difficulty in expressing themselves ver-
bally and being self-reflective” [3], in usability studies, it’d better to work with older
children especially for novice researchers. On the other hand, the content of Vitamin
platform is categorized under school subjects based on the grades in schools; and the
age range of 9–12 correspond to 4th-7th graders. However, some children at the same
age may be in different grades. For instance, one of 4th graders may be at the age of 9
and the other at the age of 10. Therefore, we chose the sample based on the grades. The
sample then comprised 12 children (4 girls, 8 boys) aged between 9 years and 13 years,
from different schools in Istanbul, Turkey. 3 participants were 4th graders, 2 were 5th
graders, 4 were 6th graders, and 3 were 7th graders. In order to mention the partici-
pants, we used the codes like that “number, grade-gender-age”, for example, “second,
4-M-10” refers to the second participant who is a 4th grader boy at the age of 10.

The tests were conducted in the places of the children, instead of a laboratory
environment, in order not to let them be anxious. Indeed, several researchers [2, 8, 11]
suggest to work with children in an appropriate environment which children can feel
themselves comfort. Also some other precautions have been taken in order to execute
the test process with children in an effective way, such as setting the test duration no
more than 30 min, encouraging children by offering positive feedback, and using
phrases like in the form of “I need you to…” instead of asking them if they want to do a
task -as suggested by several researchers [2, 8, 11]. Most importantly, it should be
asserted the child is not the one being tested, even if it is called as a test [8].
Accordingly, we carried out a protocol with each child.

This study is a qualitative study based on a multi-method approach consisted of
pre-test, test, and post-test sessions. Pre-test is an interview carried out using a struc-
tured questionnaire, which is consisted of questions about the participant’s background
in computer, Internet, and educational platform usages. Test has two sub-sessions of
task observation and retrospective think aloud. As Barendregt and Bekker [2] stated
that thinking aloud is not easy for young children. Even though our participants are not
young children, we did not want to impose them to think aloud, then we decided to use
retrospective think aloud method. Post-test is again an interview carried out using
another structured questionnaire, which is consisted of questions concerning overall
impression of the participant for the platform.

In the beginning of the test process, we run the pre-test at first. Meanwhile, we
made sure that the participant was comfortable with the computer setup, as suggested
by Hanna, Risden, & Alexander [8]. Then, we asked their opinions about the sections
on the homepage in order to get them practice the platform before the actual test for a
while, -as suggested by Barendregt and Bekker [2].

After the pre-test and some warm-up with the computer and the platform, we
conducted the test. The test scenario was written for the Vitamin platform with five
tasks: (i) Finding a specific topic, (ii) playing the video for that topic, (iii) examining
the video content, (iv) taking the test for that topic, (v) returning back to the main page.
Although the structure of the tasks are the same for each grade, the topics differ
according to the grades since the content of the courses differ for each grades. Task
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completion for each participant was directly observed and recorded on a structured
observation sheet by the researchers, one moderator and one observer. It was also
recorded through a screen-recorder software (Silverback 2.7). After completion of the
tasks, we talked to the participant about the task, in the retrospective think aloud
session. Then, the post-test was carried out.

In this study, a descriptive qualitative analysis, by using a framework, is conducted
for the discussion of the findings. The analysis framework was derived by integrating
the fundamental principles of usability [9] into the study of Nielsen [14] which sum-
marizes some of the main similarities and differences observed in user behavior
between children and adults. The framework includes the following parameters:
Information Architecture, Visibility, Discoverability and Feedback, and User
Satisfaction.

4 Results and Discussion

The results of the background questionnaire revealed that the participants were active
Internet users with an average of 2 h Internet usage per weekdays and 3.5 h per
weekend days. 8 of them have used Vitamin or a similar online educational platform
before and 2 of them are current users of that platform.

During the test process, each session took approximately 13.5 min. All of the
participants completed the tasks successfully, except 2 participants who had help in
Task 2 which was about finding the required topic. It was observed that gender was not
a distinctive parameter in task performances. On the other hand, older participants were
more effective in task performance. This is an expected situation since Nielsen [14]
says about child users that they get substantially more web-savvy as they get older.

4.1 Information Architecture

The major issues observed in terms of information architecture were related to navi-
gation structure and labeling.

One of the most remarkable problems with navigation structure appeared in 3rd
level vertical left-hand navigation menu. For some courses, there are two menu items
with the same name in different levels, such as “Net Force” (“Bileşke Kuvvet”) seen in
Fig. 1. The ninth (6-F-11) and the sixth participant (6-M-12) could not find this sub-tab
menu item, thus could not access its content. Although both participants clicked the
main tab and saw the sub-tab with the same name, they could not see the content on the
right pane, they got frustrated and then started looking for the content on other places
within the page. Thus, they had to complete the related task by getting some help. They
told that they had expected to see the content on the right pane when the sub-tab was
clicked. Although this problem did not exist in each course -thus we observed it only
with 6th graders-, it is an important one in terms of information architecture. As
evidently seen, participants had some confusion because of the misleading navigation
structure.
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The reason behind this information architecture issue is the deep navigational
structure of four-degree leveling -seen in Fig. 2. It seems that this deep structure made it
difficult to navigate through the web site for children. As Nielsen [14] stated that
multiple levelling in navigation is very confusing for children.

Labeling was the other major issue in terms of information architecture; the labels
of menu items and buttons were found to be confusing. For example, on the content
pane, there are two sub-sections of “Study Selectively” (“Seçerek Çalış”) and “Study
Sequentially” (“Sıralı Çalış”) seen in Fig. 2. In fact, these two sub-sections comprise
the same learning materials but in different ways, i.e. they offer different ways to study
the materials. It was found to be difficult for participants to understand that these
sub-sections had different functionalities (n = 5). Additionally, although one participant
(third, 4-M-10) understood that they were different, he could not explain what the
difference was.

As another example for the confusion related to labeling: The similarities and dif-
ferences between “Exams” (“Sınavlar”), “Review Tests” (“Tarama Testleri”), and
“Practices” (“Alıştırmalar”) -seen in Fig. 2- were found to be difficult to understand
(n = 2). For instance, eighth participant (6-M-11) could not understand that it was
possible to access the “Review Tests” by clicking the “Exams” menu item. In fact, the
“Review Tests” menu item on the 4th level menu navigates to the same page as the
“Exams” menu item on the main menu does. On the other hand, the “Practices” menu
item on the 4th level menu navigates to another page that also includes tests but in a
different format. The reason behind these kind of confusions may be related to the
common perception that any difference in the menu names implies to navigate different
contents.

Fig. 1. 3rd level vertical left-hand navigation menu detail from content page of Vitamin
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As another example, the section of “My Info” (“Bilgilerim”) -seen in Fig. 3- on the
homepage contains information about the web site user, seventh participant (6-F-11)
thought that it contained information about the Vitamin web site. This can be inter-
preted as children perceives the possessive pronouns used in the labels in a different
way than adults. Another confusion observed with sixth participant (6-M-12) who said
that “it is the info about my courses”, implying all the information was about his
courses, not something else. Additionally, the function of “My Purchases” (“Satın
Aldıklarım”) -seen in Fig. 3- was found to be difficult to understand (n = 7). For
instance, eleventh participant (7-F-12) thought this section contained books that she
had and said “There should be an explanation here”. It is possible to argue that children
may have trouble to understand abstract concepts, such as information and purchase.

4.2 Visibility

In terms of visibility, the major issues were found to be color contrast, location basis
issues, size issues, and multiple levelling.

The most significant problems observed as the difficulty in seeing of menu items
and buttons, such as “Review Tests” menu item, the play/pause buttons on the videos,
the video navigation bar itself, the main menu itself, and the search bar. “Review Tests”
menu item on the 4th level horizontal local navigation menu could not be seen (n = 7).
Some difficulties were experienced with the visibility of play/pause buttons which
are the learning materials presented on the sections of “Exercises” and “Tutorials”

Fig. 2. Content page of Vitamin
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(“Konu Anlatımları”) -seen in Fig. 2- (n = 5). As a unique but interesting case, one
participant (twelfth, 7-F-13) could not see the 1st level horizontal main navigation
menu. Additionally, the search box could not be seen in some cases (n = 4).

When asked why they could not see the search bar and the main menu, the par-
ticipants stated that they could not identify the reason specifically but one (twelfth,
7-F-13) -the one who could not see the main menu- stated that it could be related to the
resemblance of colors. Regarding color contrast issues, there were some suggestions
stating that the color of the active (selected) sub-section of the 3rd level vertical
left-hand navigation menu could be in a different color than the other sub-sections. For
instance, twelfth participant (7-F-13) said “If this link (sub-section) was in a different
color, I could better understand where I am.” It implies that there is an insufficiency in
terms of breadcrumbs on the platform.

The video navigation bar which was placed in the top right on the video screen
while it is normally common to place it in the bottom. For example, twelfth participant
(7-F-13) said that the video navigation bar should have been bigger, since it was placed
in a different position. This comment implies that there are both size and location basis
issues with the video navigation bar. Indeed, it is suggested, by the conventional best
practices for children, to add navigational elements as being large and easy to find [10].

Additionally, first participant (4-M-10), who could see the main menu, stated that
the main menu would be really useful if the 4th level horizontal local navigation menu
did not exist. Thus it seems there is a problem caused by multiple levelling in the
navigation structure.

Location basis issues and multiple levelling issues can also be evaluated as an issue
regarding the lack of consistency and standards. There is a four-degree levelling in
navigation structure, three are horizontal and one is vertical. The main menu -which is
horizontal- is on the right but another horizontal menu -the 2nd level navigation menu-
on the left. There is also one more horizontal menu -4th level navigation- on the right.
Therefore, regarding the lack of consistency and standards, there is a confusion with the
locations of the menus due to multiple levelling.

4.3 Discoverability and Feedback

The major issues in terms of discoverability and feedback appeared to be related to
navigational alternatives and visualization.

Most significant issue related to discoverability and feedback was the reaction of
participants to the navigational alternatives. For example, the existence of alternative
ways to access the homepage was received positively (n = 12). These alternative ways
were even referred as the best thing in the web site (n = 3). However, there was one
exception to this that the fifth participant (5-M-10) said he would have lessen the
number of alternatives if he was given the chance although he was successful at finding
alternative ways to access the homepage. On the other hand, some alternatives could
not be seen by all participants, for instance, the existence of two different ways of
selecting the right answers and navigating through the questions on the “Review Tests”
page was not clearly understood (n = 4). Nevertheless, all participants, including the
ones who could not understand, stated that it was a good thing to have these
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alternatives -which allow users to select the answers in the right column and/or in the
left column. For example, twelfth participant (7-F-13) said “I think it is better to have
this in both sides, I mean, you can read the question on the left pane, and answer it and
then pass to the next question on the right”. Similarly, eleventh participant (7-F-12)
said “It is much better to be able to click on the answers in both sides.” Indeed, Nielsen
[14] claims, based on his research, that “children like to try many options, mine-
sweeping the screen.” This is also not surprising since today’s children are defined as
digital natives by Prensky [15] and he claims that digital natives prefer random access,
which makes multiple options necessary.

As another issue, some participants misinterpreted the Vitamin Scores icon -seen in
Fig. 3- which shows the points gained by examining the content and completing the
exercises (n = 2). For example, eleventh participant (7-F-12) thought that the icon
showed how many followers you have, making an analogy to social media elements.
Although this was a problem for some participants, it should be noted that despite the
icon does not reveal what it represents clearly, it at least gathers attraction from children
and thus they would click the icon to see what it is. It seems that it is important to get
users attracted through analogies while implementing visualization methods used in
icon design. This is also coherent with the study of Nielsen [14] that emphasizes on
children’s exploratory behavior; children like to explore in web pages.

4.4 User Satisfaction

We analyzed participants’ overall satisfaction with the Vitamin platform regarding their
attitudes toward using the platform, perceived difficulty, learnability, and perceived
usefulness. It should be noted here that we deliberately did not use net promoter score

Fig. 3. Homepage of Vitamin
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since we have observed in the pilot tests that the participants did not respond well to
this frame. Instead, we have used a three level scale by asking the participants whether
they liked it, did not like it or were indifferent (partly liked it). The overall satisfaction
level with the platform was found significantly positive.

In terms of attitudes, all the participants stated that they liked the design of the
platform and would like to use it again. Among the best thing on the platform which the
participants stated are listed as the following: opportunity to access interactive videos,
to take exams, to be offered alternative ways to do things, to use the search bar, to
access some topics also in English versions. Also, several participants made some
suggestions in order for improving the platform. The first participant (4-M-10), for
example, said “I would like to see a thumbs up icon when I achieve something.” This
can be seen as a proof to the importance of achievement badges in educational plat-
forms. The same participant also said “When something happens that I don’t like, I
would like to explode it with a Minecraft Creeper.” Another participant (tenth, 7-M-13)
stated that it was irritating to see that all sections on the homepage were about school
and lectures but there should have been also some fun content. These can be interpreted
as a supporting evidence to the benefits of fun and gamification elements in online
educational platforms. As another recommendation, some participants said that they
would like to turn off the ads because they felt disturbed by the ads. This should also be
taken into consideration since the ads seem to fail their main goal but do the opposite
by irritating the user. Nielsen [14] says children have difficulty in distinguishing
advertising and promotions from real content; thus advertising and promotions should
be used carefully.

In terms of perceived difficulty, it was stated that it was easy to use the platform
(n = 11). Exceptionally, one participant (fifth, 5-M-10) said that he found the web site
partly easy to use because there were too many choices. It should be added that, this
participant completed all the tasks successfully. Another issue that could be associated
with perceived difficulty is learnability. In terms of learnability, only one participant
(second, 4-M-10) said that it was not easy to learn how to use the platform, however, he
also completed all the tasks successfully. It was also stated that learning how to use the
platform was partly easy (n = 4) but learning how to use the platform was found mostly
to be easy (n = 7). Regarding that the participants were successful in task completion,
even they found the platform partly easy to use or to learn how to use it, this may mean
that they had no difficulty to use the platform but were not satisfied at all with their
experience on using it.

In terms of perceived usefulness, all the participants stated that they thought the
platform was very useful, especially for their school stuff. Another issue that could be
associated with perceived usefulness is recommendation of the platform. All the
participants stated that they would recommend the platform to their friends. In other
words, they would like their friends to try the platform since the platform is very
useful.
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5 Conclusion

The importance of examination of educational platforms for children is undeniable. In
this study, we have examined the Vitamin platform and it can be said that the level of
efficiency, effectiveness and satisfaction are found to be high. All participants have
completed their tasks successfully and the level of overall satisfaction was stated as
sufficient. Almost all participants stated that they liked the platform, found it useful,
would like to use it again, and would recommend it to their friends.

However, it should also be noted that there are still some aspects for improvement
which we have discussed in the previous section. After all, among the parameters of
analysis framework, it is evidently seen that information architecture issues are at the
very center of the research findings. Considering all the usability issues identified
within the analysis framework, the following implications for the improvement of
usability in Vitamin platform can be suggested:

• Deep level of navigation structure should be avoided since it is very confusing for
children.

• Redundant sub-tabs should be eliminated, for example, if they have the same name
as the tab above.

• The same named navigational elements should be used for navigating to the same
pages in labeling menu items, buttons, etc. Similarly, navigational elements for
navigating to different pages should be named differently.

• The labeling language should be updated in a way that children can understand
easily.

• Abstract concepts should be used carefully in labeling. For example, some expla-
nation phrases can be added to in order to associate to the names of menu items,
buttons, etc.

• The video navigation bar should be placed on the bottom, taking its standard
placement into consideration.

• Colors should be used in a way that provides contrast between the figure and the
ground, in order to enhancing visibility.

• Color preferences can be changed in a way that would make selected sections more
visible, in order to make bread crumbs on the site.

• Elements, such as navigational alternatives, which provide opportunity for children
to behave exploratory should always be offered.

• Achievement badges should be used more widely.
• Gamification elements should be added more intensively.
• Advertising and promotions should be used carefully in a way that do not irritate

children.

Iterative testing by children is required for the development and improvement of
computer products for children [8]. Thus, we also recommend periodic usability tests
for Vitamin to be conducted. Indeed, this study is the first step of a long-term research,
we are planning to continue to investigate the Vitamin educational platform for dif-
ferent scenarios with various task for the future research agenda.
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