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Abstract
The Synchronous online argumentation system is highly needed to facilitate learning activity in
this internet era. To gain deeper insights about this important issue, this study developed nine principles
based on Cognitive Load, User Interface, and User Experience to redesign a system. With this
framework, 48 (forty-eight) students of Chi-Ying High School had tested with two prototypes, and the
second prototype used the nine principles. The systems were measured with Web-Based Learning
Environment (WEBLEI) and System Usability Test (SUS). The result of WEBLEI measurement shows
that the second prototype gives better result and shows higher user acceptance than the first prototype.
The result of SUS measurement shows that the usability of the second prototype is better than on the
first prototype with (4.43) SUS score difference. The result shows that the use of nine principles that
applied to the second prototype does increase the usability and acceptance of the students.
Keywords: Synchronous Argumentation System; Design Principles; User Interface; Design Framework;
Education

1. Introduction
According to previous research, synchronous communication has the potential to
enhance student participation in online learning. “In recent years, Internet technologies have
matured significantly. These advances, combined with the Internet's inherent characteristics
of information availability through unrestricted time and space, means that it can now provide
a uniform access medium for both asynchronous and synchronous learning. The technological
advances include not only the rapid growth of information technologies but also the increasing
availability of broadband Internet access, hence solving the problem of insufficient bandwidth.
This technological growth has also resulted in the development of a variety of applications for
online learning” (Chen et al., 2005). Online learning also become very popular among teachers
and students around the world, so many researchers conducted experiments to develop
systems to facilitate online learning, but not many of them provide the applicable principle to
use on developing synchronous online learning system.
One of the advantages of synchronous online learning is, it will give immediate feedback
to students, so they can immediately correct themselves and strengthen what they have
learned (Hrastinski, 2007). This especially essential for activities such as group discussion,
decision making, brainstorming, and analysis (Hotcomm, 2003). Synchronous online learning
also could increase the level of motivation and will give the effect to an obligation to be present
and participate in the activity, which in turn would increase student’s involvement in learning
activities, and would give better learning experiences. The other advantage of a synchronous
online instruction is, it is flexible and distributed delivery that will allow learners and instructors
to take part in a learning activity process from any geographic location. The activity through a
synchronous online learning system communicates with one another; it could be one way from
teacher to students like broadcast and could be communication among students like sharing
ideas by argument. The characteristics of synchronous communication are that the
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conversations are conducted in real-time, and people are communicating together at the same
time. The pedagogical assumption that motivates communicating in synchronously way is that
participation is critical to the learning process (Leidner & Jarvenpaa, 1995). Leidner and
Jarvenpaa (1995) proved in their research that if all members of a class contributed in
computer-mediated synchronous discussions and they communicated with each other rather
than on a one-to-one basis with the teacher like in the traditional classroom, got a better result
on developing their skill on problem-solving. A synchronous communication will be better to
support personal participation because it involves the following key elements such as: (1) it
would increase the psychological arousal, (2) it will increase the motivation, and (3) it will
increase convergence on the meaning of the activity.
Synchronous Online collaborative argumentation learning system is a system that
facilitates collaborative learning activity through the online real-time method. Students would
experience learning activity through a system and would share their ideas and arguments to
build new knowledge. The environment of this system is online, which means it can be
accessed anywhere anytime with internet support. By synchronous online argument activity,
students could share their ideas and build on new knowledge.
The argument learning activity is essential for students to enhance their skill on problemsolving, defend their opinion and reasoning, and it will make the students not only be able to
share their ideas, but also understand why they stand their opinion, and they could also learn
how to deal with other ideas. To design an excellent tool or system, the developer should
develop a well-designed system according to reliable principles to attain the design purpose.
A well-designed system is a system with a well-designed user interface and user experience.
The User Interface is the specific name for a visual appearance on a system. The User
Interface is connecting the system to the user on using the system like a particular machine,
device, computer program, or another complex tool. The User Interface is connected to the
user by receives instructions from a terminal user to run a program or a system. In computer
science and HCI (Human-Computer Interaction), The User Interface refers to the graphical,
textual, and auditory information the program resents to the user and the control sequences,
such as keystrokes with the touchscreen, movements of the computer mouse, and selections
with the touchscreen which allows the user control the system (Sodiya, 2016).
User Interface design in this research is web-based system for an online system that
resembles website chatting page with the focus on the user's experience and interaction. The
purpose of User Interface design in this research is to make the user's interaction as simple
and efficient as possible, and user-centered design in terms of accomplishing user goals on
collaborative argumentation activity.
The User Experience is the activity and experience that the user will do on using and
interact with a system. The User Experience is also connected to the user’s behavior on using
the system, based on the user ability, user-based knowledge, and user needs. The User
Experience design is connected with The User Interface, because this will affect the usability
aspect on the system, so the interface should support the user needs and consider about the
user behavior on using the system based on their purpose on using the system. Many of the
researchers tried to develop this kind of system, but not many of them provide an integrated
framework to design the User Interface that could be implemented.
The aim of this study is to develop an integrated framework to be used in designing a
system as a CSCL (Computer Supported Collaborative Learning) tool for argumentation
learning by improving the User Interface and User Experience. In this research, we developed
principles that adapted from Ten Usability Heuristics for User Interface Design by Jakob
Nielsen (Nielsen, 1994) and The Eight Golden Rules of Interface Design by (Shneiderman et
al., 2016) into nine principles; (1) The screen design is aesthetically pleasing, (2) The
arrangement of options/menus is appropriate, (3) The screen layout is easy to understand, (4)
Flexible and efficient to use (for novice and expert user), (5) Provide help option for the user,
(6) Visibility of system status. Users should always know where they are and what is going on,
(7) Consistency and standards. Use objects and phrases consistently, (8) Error prevention and
make user able to delete or undo, and (9) Responsive.
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The instructional design model for developing the second prototype is the R2D2 model
(Willis, 2009) because this instructional model is suitable to develop a product that based on
constructivism learning activity such as an argumentation learning activity. In this study, the
researcher used this R2D2 model to develop and enhanced the previous version/the first
prototype to the second version. With this model, the designer and the observant are working
together to develop the prototype as a design team. The design team works collaboratively in
developing the second version of the synchronous argumentation system, and the user’s
opinion will help the developers to enhance the prototype. This model is suitable to provide the
correlation about Synchronous Online, Cognitive Load, and R2D2 Model, User Interface and
User Experience theory in terms of developing the framework because it provides the precise
steps and purposes through all of the activity. The steps are practical and efficient to be applied
to this kind of research that only has limited time to develop the product. R2D2 model has four
principles (Botturi et al., 2006) they are: (1) Recursion (2) Reflection based on feedback and
ideas, (3) Non-linearity and (4) Participatory design.
The evaluation in this study was done by measuring the usability aspect, “usability is a
quality attribute that assesses how easy user interfaces are to use.” (Nielsen, 2012) the word
of usability is also referring to the methods for improving ease-of-use during the design
process. Usability is also defined by five quality components, such as “Learnability” means
how easy is it for the users to accomplish the tasks when they use the system, “Efficiency”
means how quickly the uses can learn and perform to accomplish the tasks, “Memorability”
means how easy the user could memorize the design function after not using it in some period
of time, “Errors” means how many errors the user make while using the system and how easily
they can figure out how to solve the problem, “Satisfaction” means how pleasant is it to use
design, or user opinion about the design (Nielsen, 2012). To measure the result, we used WebBased Learning Environment (WEBLEI) adapted from (Chang, 2014) and The System
Usability Test (SUS) adapted from Tullis and Stetson (Tullis & Stetson, 2004) which containing
all of the five usability aspects. To evaluate user acceptance and usability in using the systems.
In this paper, the objective is to identify the user acceptance and study the output and
effect of implementing the nine design principles that we develop into a system with the aim of
improving the usability and User Experience.
2. Method
The research participants were forty-eight 11th grade English major students of Chi-Ying
Senior High School located at Zhongyuan Road, No. 447, Zhongli District, Taoyuan City, 320,
Taiwan. The experiment was conducted during the English lesson. The reason for choosing
this school is because Chi-Ying Senior High School is one of the best school in Taoyuan, and
reason choosing 11th grade is because students develop their critical and analytical thinking
during this age.
The design process started from the first prototype, then through the Research and
Development process. The researcher develops an enchanted version based on the principles;
the enchanted version of the second prototype of the synchronous collaborative argumentation
system named ”The second prototype”.

Figure 1. Research Framework
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The design process was started by re-design the first prototype into the second version.
The design process adapted from Botturi et al. R2D2 process.

Figure 2. R2D2 Design Process adapted from Botturi et al
The first step on the design process is ”Recursion”, the purpose of this stage is to make
a clear plan of the project in making the second prototype with the developer team by repeating
the design thinking process until it become a clear concept. In this stage, the researcher,
designer, and the programmer did several kinds of research about synchronous argumentation
system, cognitive load theory, and knowledge building and also did research about User
Interface and User Experience, after gaining knowledge about these matters, the team did a
discussion to make a final decision on developing the second prototype. In this stage, the team
also did revised ideas, plans, and concept. During the process of recursion, the team needs to
analyze various aspects involving the users, tasks, and environment and then develop
principles based on the researches by (Nielsen, 1994) and (Shneiderman et al., 2016). The
output of this step is the nine design principles.
The second step is ”Reflection”, the purpose of this stage is to have a better vision and
consideration of the process of developing the prototype and process further. Developer team
did discussion again and consider some feedbacks and literature reviews that might help on
the design process. The developer team working with their ideas and construct the decision
based on the current situation while developing the prototype using the nine principles that the
researcher develop earlier.
The third step is ”Non-linearity”, the purpose of this stage is to go further on the design
process. Since it refers to prevent the lack of the previous stage before it reaches the next
stage, in this stage, the team could refine and revise the plan through group interaction. The
designer could elect to begin with any number of tasks through task analysis and make a
decision which one should be revised.
The last step is ”Participatory design”, the purpose of this stage is to make a plan for the
experiment subject, experiment activity and finish the final prototype. This stage refers to the
involvement of the whole design team, which includes instructional designer, expert or
researcher and the programmer on the subject matter as well as aspects of the instructional
process or approach process, instruments and planning all the activities till it experimented on
the user.
The experiment to user process was conducted by using 20 instruments of Web-Based
Learning Environment (WEBLEI) adapted from Chang, V. (Chang, 2014), and ten instruments
of The System Usability Test (SUS) adapted from Tullis and Stetson (Tullis & Stetson, 2004).
The Web-Based Learning Environment (WEBLEI) has four dimensions that would measure
some aspects, the first aspect is ”Emancipatory”, which means free from restraint, control, or
the power of another or free from bondage, the second aspect is ”Co-Participatory” which
means the act of participating with another or others, joint participation, the third aspect is
”Qualia” which means a quality or property as perceived or experienced by a person, and the
fourth aspect is ”Information Structure & Design”, this aspect is related to the User Interface
and User Experience.
The instruments divided into four dimensions. Four instruments to measure the
emancipatory, eight instruments to measure the co-participatory, three instruments to measure
the qualia, and five instruments to measure the information structure & design. The System
Usability Test (SUS) Instruments are the standardized instruments to measure the usability of
the prototype with 10 instruments, which means 30 instruments in total.
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Table 1. Validity and Reliability Result of Adapted WEBLEI Instruments
N
48

Items
20

Validity and Reliability Test Result
Valid (%)
100.0

Cronbach’s Alpha
0.917

The result shows that the instruments that were tested to 48 students are valid. The
reliability test used Cronbach’s Alpha shows 91,7% for 20 items, according to Nunally Criteria
(1960) if the Cronbach’s Alpha > 60% means that the instruments are reliable, and it is above
90% means it is highly reliable.
The data collected after students tried both of the prototypes through
questionnaires/instruments and interview questions to get more in-depth understanding of the
user’s learning experience using the prototypes.
For a better understanding of student’s perception about the prototypes, the researcher
interviewed three students from forty-eight students with three following questions:
- What do you think about the first and the second system interface?
- Will you use this kind of system in the future?
- What do you think makes the first and second system different? And which one do you
prefer?
The interview result is included in the result and discussion, to help improve the system
in the future through analyze student’s perception on using the system.
The WEBLEI questionnaires analyzed with t-test were conducted to explore the difference
between the result of the first prototype and second prototype, and SUS formula was
conducted afterward to know the usability result between first prototype and second prototype.
The interview result is presented to get a more in-depth understanding of their perceptions of
the prototypes.
The Activities on 15th April 2019 that conducted on 11th grade class is to test the first
prototype to the students. The activities are;
- Students watch the video about the first prototype. In this study, the researcher made
an instructional video of the first system and how to use it. The purpose of this is to
introduce the students to the system and make the students understand the system
and how it works. This activity was successfully done.
- Students try the first prototype. The purpose of this activity is to make the students
experience the argumentation activity with the system. This activity was successfully
done.
- Students fill the first questionnaires. The purpose of this activity is to collect data and
student’s experience in using the system. This activity was successfully done.
The Activities on 18th April 2019 that conducted on 11th grade class is to test the second
prototype to the students. The activities are;
- Students watch the video about the second prototype. In this study, the researcher
made an instructional video of the first system and how to use it. The purpose of this is
to introduce the students to the system and make the students understand the system
and how it works. Unfortunately, because of the limited time, this activity was skipped.
Also, students only remember about the previous video about the first version.
- Students try the second prototype. The purpose of this activity is to make the students
experience the argumentation activity with the system and the difference between the
first and the second system. This activity was successfully done.
- Students fill the first questionnaires. The purpose of this activity is to collect data and
student’s experience of using the second system. This activity was successfully done.
- The student interviewed about both of the prototypes. The purpose of this activity is to
get a more in-depth understanding of student’s perception of using both of the systems.
This activity was successfully done.
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3. Result
3.1 Implementation of Nine Design Principles
The implementation of the principles can be shown on the numbers:
The first principle is shown in number one, that the screen design is aesthetically
pleasing. Donald A. Norman in his book stated that attractive design is preffered over the
untrattractive one (Norman, 2004). In this system, the main screen is divided into two main
parts; there are comments part and argumentation map part. This design is arranged from left
to right because based on the eye-tracking movement, people would read from left to right, it
is based on human eyesight theory. The main color used for this prototype is dark purple and
grey to decrease the cognitive load on students based on the theory that human eyesight for
processing the important information on a colored screen would be better using less color, and
it will reduce the eye fatigue.
The second principle is shown in number two, the arrangement of options/menus is
appropriate. The options menus in this prototype include the hidden menus. This is to decrease
the cognitive load on students because it is a synchronous system, students only need to see
what menus that are considered more important to them, so they will not get distracted by too
many options. According to Jitnupong, the system navigation is guidance that helps user in
using the system. A satisfactory system should guide the user to the finish. The information
that describes the details of the users’ thinking processes comes from work-flow analysis, and
navigation of the processes and reflected in the structure of the system in terms of layout such
as template, the buttons position, content organization, system hierarchy, the tabs, menus,
and also the border in the User Interface (Jitnupong & Jirachiefpattana, 2018).
The third principle is shown in number three, the screen layout is easy to understand.
The prototype is providing not only icons but also text, so students would be able to recognize
and understand of each function. This principle could be seen on the prototype. There are two
part of main screen function, the chat box and the argument map. The researcher used the
student’s knowledge and esperience in using web based chatting system, so this kind of layout
is familiar with the student.
The fourth principle is shown in number four, flexible and efficient to use (for novice and
expert user), in this prototype, the users could choose what type of users they are, so they will
get different help to use this system. For a novice user, this system provide the guidance how
to use the system and the function of each buttons. And for the expert user, since expert user
already familiar with the functions, the expert user could skip this step and go ahead to use the
system.
The fifth principle is shown in number five, provide help option for the user, the help
function in this system is presented on the interface represented by the icon, on the right upper
side of the interface.
The sixth principle is shown in number six, visibility of system status. Users should always
know where they are and what is going on. In this system, the interface provides the argument
history section, so when the student clicks on the comments, the student will know the history
of their build on comments. The students will also know the real-time activity on the argument
map.
The seventh principle is shown in number seven, consistency and standards. Use objects
and phrases consistently. In this system, the icons, text, color, and shapes are consistent. This
will decrease the extraneous cognitive load from students when they use the system because
they will still be familiar with each of the functions.
The eighth principle is shown in number eight, error prevention and make user able to
delete or undo. In this system, the undo function is replaced with the prompt text, because it
will prevent them from commenting on something that is unrelated to the topic.
The ninth principle is shown in number nine, responsive. The way people access the
Web is changing rapidly. The Web-based system is increasingly used in many devices.
Therefore it is crucial the adoption of a new approach of creating Web-based system and
making them able to adapt and respond to any device (Almeida & Monteiro, 2017). This system
is responsive on computer because every time someone posts a new comment, it will be
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shown in the comment section and argumentation map, but not in other devices. The
responsive aspect is very important, especially because this system is a synchronous system.

Figure 3. Synchronous Online Argumentation System’s Interface
The meaning of a user interface is “A computer-mediated means to facilitate
communication between human beings or between a human being and an artifact. The user
interface embodies both physical and communicative aspects of input and output, or interactive
activity” (Marcus, 2002). Then (Jitnupong & Jirachiefpattana, 2018) concluded that the UI
consists of metaphors, mental models, navigation, interaction and appearance that applied by
the researcher and developer in this research into the nine principles for interface design.
“First impression of a user to the UI prototype will increase involvement, then
ownership, and at last the satisfaction and also as a result, the team can receive feedback on
the pros/cons of the system easier and faster than just by talking or writing something down”
(Jitnupong & Jirachiefpattana, 2018).
By using the nine principles into User Interface Design, helped to enhance the usability
and appearance aspect of the system and increase the satisfaction in using the system. Using
design principles would increase the effectivity of the system, according to (Brink et al., 2002)
the importance of design principles in the web design, and specifically in the page design
layout, even having as main reference the concept of usability. Costa et al also developed a
literature review in order to identify some of the theory that principles in designing a web-based
system is essential and it’s important to use literature review to develop the design principles
(Costa et al., 2004).
This design framework is designed to be effective to use on developing a system that
will improve the User Interface design for a synchronous argumentation system to get better
User Acceptance. “Designers should make every attempt to reduce the user’s workload by
taking advantage of the computer’s capabilities. Users will make the best use of Web sites
when information is displayed in a directly usable format and content organization is highly
intuitive” (U.S Health and Human Service Guidelines, 2006). Research by Lestari et al proved
that responsive web design was able to maintain the user experience quality of home
functionality, content readability, and also reduce the amount of extensive action especially on
scrolling (Lestari et al., 2014). In this design framework and nine design principles, the
researcher and designer reduce the scrolling action and show the main interface and function
to the user, so it would reduce the amount of extensive action. “To ensure the best possible
outcome, designers should consider a full range of user-interface issues, and work to create a
Web site that enables the best possible human performance” (U.S Health and Human Service
Guidelines, 2006).
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3.2 Result of WEBLEI and SUS Measurement
Usability is crucial to any products, if the users can not achieve their goals effectively,
efficiently, and in satisfactory manner, they can seek for alternative solutions to achieve their
goals (Interaction-Design.Org).
The result from the WEBLEI questionnaire to measure four dimensions of the student’s
learning activity using the first and second prototype.
Table 2. WEBLEI Result with The First Prototype and Second Prototype
Scale/Dimension
Emancipatory
Co-Participatory
Qualia
Information Structure &
Design
*p < 0,05
**p < 0.01

Prototype
(n=48)
Prototype 1
Prototype 2
Prototype 1
Prototype 2
Prototype 1
Prototype 2
Prototype 1
Prototype 2

Mean (S.D.)
4.22 (0.59)
4.16 (0.48)
4.19 (0.47)
4.29 (0.43)
3.85 (0.66)
4.10 (0.58)
4.10 (0.55)
4.30 (0.60)

t
0.84
-2.10*
-2.92**
-3.46**

The table proved that the Emancipatory dimension is (t =0.84) which means it has no
significant difference, then the mean for the first prototype is (M= 4.22) and for the second
prototype is (M= 4.16), which means that students feel the emancipatory aspect is slightly
better on the first prototype than the second prototype. The Co-Participatory dimension is (t =
-2.10) which means it has a significant difference, the mean for the first prototype is (M= 4.19)
and for the second prototype is (M= 4.29), which means that students feel the Co-participatory
aspect is better on the second prototype than the first prototype. The Qualia dimension is (t =
-2.92) which means it has a significant difference, then the mean for the first prototype is (M=
3.85) and for the second prototype is (M= 4.10) which means that students feel the qualia
aspect is better on the second prototype than the first prototype. The Information Structure &
Design is (t = -3.46) which means it has a significant difference, then the mean for the first
prototype is (M = 4.10) and for the second prototype is (M = 4.30) which means that students
feel the information structure & design aspect is better on the second prototype than the first
prototype.
This finding shows that the student’s feel of emancipatory or freedom to explore the
system or they are in control of using the system on the second prototype is lower than on the
first prototype. This means that on the next development project, the researcher could fix this
problem and improve the system to be better. The researcher can conduct a research about
one of four aspects: Emancipatory, Co-Participatory, Qualia, and Information Structure &
Design for next prototype to get better undertanding of each aspect and deeper analysis.
To improve the method, researcher could use prototype theory approach to analyze
websites based system to design online visual materials that will better meet different sets of
human needs based on various aspects (St.Amant, 2009). To improve the emancipatory
aspect, designer or developer could learn about children or teen aspect, because it cannot be
denied that they share some common features that set children as a group apart from adults
as a group. Some of these differences will eventually inevitably, transform into differences in
the ability to interact with the world and digital artifacts in it (Jönsson, 2020). For more reference
on children first attempt to understand the Child Computer Interaction (Read & Bekker, 2011)
did some analyses about involvement of adult participants in children’s interactions, the
contexts in which children use computer technology.
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The result from the SUS questionnaire to measure the usability of the first prototype and
second prototype:
Table 3. SUS Result with The First Prototype and Second Prototype
SUS Score
(n = 48)

Average SUS Score
(odd items+even items) x 2.5

First Prototype

64.27

Second Prototype

68.90

Difference: 4.43 (higher on the second prototype)

Scale
86 – 100
74 – 85
53 – 73
39 – 52
26 – 38
1 – 25

Grading SUS Key
Best Imaginable
Excellent
Good
OK
Poor
Worst Imaginable

Based on System Usability Scale (SUS) result, proved that the average score for the first
version is (A.SUS= 62.27) which means the prototype grade is “Good”, and the average score
for the second version is (A.SUS= 68.90) which means the prototype grade is also “Good”, but
there is 4.43 average difference score from first to the second prototype. Which means that
the second prototype has 4.43 higher score from the first prototype, and that means the second
prototype is better than the first prototype.
Table 4. Interview with The First Prototype and Second Prototype
Question

Student A

What do you think
about the first and the
second system
interface?

“I think the first system is
easy to understand, and the
second system is also easy
to understand. However,
on the first system, I have
to keep scrolling on the
argument map to be able to
read the comments.”
“I think I will use it.”

“It is better now (the
second version). It has
variation in the icons,
and it makes it easier to
do the argumentation.”

“Both are easy to use, but the
second version provides more
help. The first version is like
the old type, and the second
version is like the new one.”

“Maybe sometimes.”

“I think so.”

“The colors, the interface,
and the argumentation
map. I think I like the
second version better since
I like the color and it is
cute.”

“The colors? And it has
more function like there
are 30 seconds delayed
time, at first I do not
know how to use that. I
think I like the second
version.”

“The delayed function? I do
not know why we have to be
delayed for commenting, and
I think it would be better if
we can chat with more
people. And also it would be
easier if the enter just like on
Facebook like we just have to
press enter to comment.”

Will you use this kind
of system in the
future?
What do you think
makes the first and
second system
different? And which
one do you prefer?

Student B

Student C

Based on the interview result, we found that students were agreed that both of the
prototypes are easy to use. The improvement from the first to the second prototype is the
students likes the interface and experience on the second prototype more than on the first
prototype. The students were agreed that the prototype is worth to use, and they will use this
kind of system in the future. Moreover, the researcher also found out that it is better to introduce
the students to the prototype not only by introducing them to the functions but also the purpose
of each function or reflection and pause, for example not all students will understand the
function of the delayed comment function. Related research about adaptable and adaptive
User Interface on conference paper about Design Adaptable and Adaptive User Interface: A
Method to Manage the Information, that aimed to produce goods able to automatically satisfy
the different skills, abilities also needs and human preferences, and not simply finding a single
solution for everyone (Gullà et al., 2014).
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Figure 4. Synchronous Online Argumentation System’s Reflection/Pause Function
The introduction of the prototype could include a brief introduction about argument map,
the purpose and how to use it, so the students could use the prototype better and will have a
more definite purpose and goals on using it. It is best to not skip the scenario plan, for example,
the introduction video, in this research the introduction video for the second system was
skipped, so the student needs more time to figure out about each new function that different
from the first system. Other related research that could be a reference for human-centered
design is by Sharon Oviatt that explain about Human-Centered Design Meets Cognitive Load
Theory: Designing Interfaces that Help People Think, that would give better understanding of
how humans think and how to design the interface based on that (Oviatt, 2006).
The nine principles are not only able to be applied on a synchronous system, but also
asynchronous system but this also should be tested with a new research in the future. The
principles also consider the factors of interest are accuracy and efficiency by providing the
expert and novice function, because it is important for novice users to quickly learn the system
and the developer design the system to precisely supply the input. Based on the research
result, we found that the nine principles could be implemented and improve the User
Experience through well-designed User Interface.
4. Discussion
The purpose of developing a system or technology is to help human being to accomplish
their goals and fulfill their needs. And despite the advances in assistive technologies to improve
the usability and accessibility of User Interfaces on a system, there is still a gap in how to
handle the differences among each user with different needs (Machado et al., 2018). In this
research, the user is defined by the expert user and novice user, which mean they have
different needs, and this system provided the function for these types of user, and was
designed for high school students. The design of a system would be different depends on the
purpose of developing a system and user needs. With the use of e-learning tools such as the
developed systems exist today, the human mind could process a large amount of information
that exceeds its capacity which would reduce the learner’s ability to gain the necessary
knowledge from the tool and add it to existing knowledge so it can to be used in new situations
(Mayer & Moreno, 2003). So, it’s important to provide the right solutions and decrease the
cognitive load that the user might encounter while using the system. It is also important to
consider the traditional learning environment when the information is exchanged from the
instructor to the learner in a face-to-face setting, in this environment concepts can be built up
over time so that the learners cognitive load can be managed and they can achieve the
greatest possible learning outcomes (Asraj et al., 2011).
For further research, it would be better to also consider about user’s background more,
for example, user’s age, user’s educational background, user’s nationality and other aspects,
so the researchers could gain more information and result to the variety of users. To gain
deeper understanding of exploring significant differences in how people from diverse cultural
backgrounds and diverse individual characteristics perceive and use web-based system,
Zahedi et al done a research based on this matter and provide the conceptual model to assist
us working with various web designs (Zahedi et al., 2001).
“The main concern for instructional designers is to develop the most appropriate method
for an organizations or present the information to its learners in the best possible manner,
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which involves taking into consideration a number of factors (Asraj et al., 2011).” We have to
examine this framework and nine design principle again by conduct more research using this
framework again with different method to gain more information and result, so we can keep
developing effective and efficient design framework.
It’s also important to test the efficiency aspect that hasn’t been tested yet in this
research. There are many researches done experiments to measure cognitive load aspect but
“In general, there has been limited success in disentangling and measuring different types of
cognitive load and current research in this area features considerable discrepancies in the
wording of cognitive load measures, when they are collected during an intervention and how
efficiency is defined and used (Martin, 2015).
5. Conclusions
This research emphasized the research conclusion by Chen ”Synchronous leaming is
becoming more and more important with the improvements in technologies such as broadband
Intemet access” (Chen et al., 2005). This research proved that the nine principles are good,
applicable, and qualified to be used in designing a system to achieve better usability aspect to
design a better system in the future. For the future research, it would be a research to study
about the Cognitive Load field on students, measure their Cognitive Load and test if the future
system really works on decrease the Cognitive Load and what strategy and method that would
be helpful for the next research. For the future research would be better to do the Cognitive
Load research first before applying the design principles to make a system because every
student in different school or country might have different result and needs.
Based on the findings in this study, it would be better to have more time to introduce a
new function to the students before letting them use the system. Because some students need
a better understanding of this function. To apply the nine principles to develop a system is best
by really do the User Experience research first to understand the user needs. This system is
responsive on computer because every time someone posts a new comment, it will be shown
in the comment section and argumentation map, but not in other devices yet. In the future
research, the designer could develop a system that responsive in any devices.
These principles must be interpreted, refined, and extended for each environment. They
have their limitations but will provide a good starting point for mobile, desktop, and web
designers. The principles presented in the ensuing sections focus on increasing the usability
of the system.
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