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Abstract—The use of information and communication technology could
increase the quantity and quality of agricultural production, including horticul-
ture. This study focuses on the development of a mobile-based interface that
makes it easier for farmers to view the data obtained from the results of land
monitoring. In designing mobile devices, applications, and user interfaces, it
is important to consider the user experience. This paper focuses on UX design
which is based on User-Centered Design approach that focuses on user needs
and prioritizes empathy for users, so as to accommodate the identification of user
needs and produce high fidelity prototype. Based on the System Usability Scale
and the User Experience Questionnaire testing on the prototype, it was found that
the level of acceptance of horticultural farmers was positive with the level of the
value of all UX elements above the average.

Keywords—user experience, user-centered design, farm monitoring, mobile

1 Introduction

There are 38.2 millions people in Indonesia working in agriculture, forestry and fish-
ery in 2020 [1]. The agricultural group is divided into several sub-sectors, namely food
crops, livestock and horticulture. Data from the Indonesian Statistical Bureau shows
that horticultural yields for each type of plant have increased in 2019, although the
harvested areas tends to decrease except for the harvested area of garlic which has
increased by 140% [2]. This reveals that the Indonesia horticultural commodities have
the potential as export commodities products [3]. The annual exported vegetables and
fruit in 2017 approximately 1000 ton [2]. Moreover, the Indonesia non-oil and gas
export commodities increase by 11 % in 2019 and horticulture is part of it [4]. In order
to improve the non-oil and gas export commodities, there are several things that must
be considered, such as quality assurance, supply, and on time delivery [3], [5], [6].
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The utilize of information and communication in agriculture increase the quality
and quantity of agricultural production [7], [8]. It play a significant role in agricultural
development and agricultural entrepreneurship by improving the information delivery
as well as disseminations of agricultural technology and services [9]. It also improv-
ing the management of agricultural resources where efforts can be made by unite the
aspects that determine the quality and quantity of agricultural production [7].

The implementation of information and communication in agriculture have been
applied in various countries [10]-[13]. The implementation including the use of Inter-
net of Things (IoT) to monitor agriculture land and crop development [14]-[17]. Com-
monly monitored variable are light intencity, soil pH, soil moisture, soil temperature,
humidity and rainfall [17]. Intensive monitoring will provide many benefits to farmers
such as reducing risks and increasing production [18]. The system can support farm-
ers in the decision-making process by providing approprite data at the right time so
that the level of risk during the horticultural planting and maintenance process can be
minimized.

The use of mobile application increases the accessibility of monitoring system. In
designing mobile devices, applications, and user interfaces, it is important to consider
the user experience [19]-[21]. The user experience (UX) perspective gain more atten-
tion by practitioner and scientist along with the rapid integration of mobile information
technology in daily lifestyles, including in the agricultural sector. UX is the entirety
effects felt by the user as a result of the interaction, the context of use, the influence of
usability, the emotional impact during the interaction, and the memory formed after the
interaction. UX is a combination of visual, aesthetic, and emotional aspects that depend
on usability and personalization. An important concept in UX is the process by which
users shape the experience of using a product since they first encountered the product,
where it is translated ISO 9241-210:2019 as user perceptions and responses resulting
from the use of the system, product or service.

UX design has an important role in designing and building applications as it present-
ing considerations of user capabilities and limitations. In this research, a UX design for
mobile-based horticultural land monitoring application is proposed. The design aims
to: 1) produce applications that have good usability and accessibility, and are sustain-
able; 2) produce applications that are able to encourage users’ positive feelings such as
fun and satisfaction, and minimize negative feelings such as frustration. The UX design
is conducted using User-Centered Design approach that focuses on user needs and pri-
oritizes empathy for users, so that it accommodate the identification of user needs [22].
The rest of the paper is as follow: the proposed design is described in section 2. The
analysis of the design is given in section 3 and conclusion is given in section 4.

2 The proposed UX design

IoT based monitoring agricultural land is part of precision agriculture which is a
modern agricultural management concept that uses digital techniques to monitor and
optimize agricultural production processes [23]. Precision agriculture is able to sig-
nificantly increase crop yields and reduce costs and optimize agricultural production
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processes [24]. The use of loT can provide important data to supports farmers in pro-
viding fertilizers, pesticides, soil management and irrigation water effectively.

In this study, a land monitoring system is built for organic vegetable farmer. The data
aquitition model is given in Figure 1. In order to intepret the data, the application should
also consider the vizualitation of the data. In this research, a vizualitation on Android
mobile-based application is proposed so that the application appropriate and meet the
users needs. The common parameters used in vizualitation design are effectiveness,
efficiency, utility and learability of the applications [25]. Moreover, the design should
also consider the user’s emotions such as enjoyment, memorability, and engagement
[26], [27]. Therefore UX can be interpreted as the entire user experience on a software
product [28], which includes not only functionality, but also how attractive and pleasant
the application is to use.

RTC

Temperature ﬁ #

- =\ 3G/AG
Humidit ()
umidity ((30‘ a

Sensor and data
acquisition using 8
bit processor

Rainfall rate E (Arduino Mega)

Soil humidity e
Soil pH
Data logger SD card

Fig. 1. Data acquisition module

Light intensit N
9 y ©r e ESP 8266 .

In order to ensure that the mobile-based organic vegetable land monitoring applica-
tion that is built has a good UX, the UX design will be carried out using a User-Centered
Design (UCD) approach. UCD is an ergonomic approach that focuses on users and
their characteristics and needs [29] throughout planning, design, and evaluation [30].
Because it focuses on users, the thing that underlies UCD is user involvement to deter-
mine the requirements of a system, which occurs mainly in the early stages of con-
ceptualization and ideas activities [31]. It supports design concepts that are based on
an explicit understanding of the user, task, and environment; driven and refined by
user-centred evaluation; and discusses the entire user experience [32]. The UCD pro-
cess is shown in Figure 2.
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The first phase of UX design using UCD is analysis. In this stage, the context of use
is determined by identifying the people who will use the product, the purpose of using
it, and under what conditions they will use it. In addition, identification of user targets
that must be met is also carried out, so that a review of the constraints, problems, and
limitations of potential users is carried out. In this case study, the application will be
used by farmers groups consists of 30 men whose age range is between 18-38 years.
This group manages an area of 10 ha which is planted with various types of vegetables
ranging from flower vegetables, fruit vegetables, root vegetables, leaf vegetables, and
others. Almost every member has an intermediate level of technological prowess and
is familiar with smartphones running the Android operating system. Some of the main
requirements obtained at this stage are as follows:

1. Farmers need to know the condition of soil pH and humidity of agricultural soil to
mitigate plant diseases and pests

2. Farmers need to know soil temperature, ambient temperature, light intensity and
rainfall rate to prevent plants from experiencing stress and optimize plant growth

3. Farmers must be able to see the comparison of existing data within a certain time
span

4. Farmers must know when land conditions are outside the normal range

. There are several blocks of land that must be monitored

6. It is difficult to find labor to handle the land

W

The requirements specifications collected at this stage are used as the basis for car-
rying out task analysis [33]-[35]. Task analysis is the breakdown of tasks and subtasks
required to successfully operate a system [36] in which user goals and user work can be
learned [37]. One of the task analysis techniques is Hierarchical Task Analysis (HTA)
which can map user interface elements to a very low and detailed level [38]. The HTA
is shown in Figure 3.
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Fig. 3. Hierarchical task analysis of the conditions to be viewed

The second phase of UCD is Design where the specification of existing requirements
is used to create a conceptual design solution. This phase begins with designing a user
flow based on the HTA. The user flow is shown in Figure 4.

From the existing user flow, a wireframe of a mobile-based monitoring applica-
tion is made. Wireframe is a screen sketch of a system, or commonly referred to as a
blueprint or framework that presents and explains system design ideas to customers,
which ultimately leads to consensus on the proposed ideas [39]. In UCD, where the
user and their needs are essential, communication is an attempt to understand the user’s
needs. However, it is common to find users who can’t convey what they need and don’t
even understand their needs. Therefore, wireframe is the right tool to communicate
user needs that will be poured in the application. Wireframes can also bridge ambiguity
and trigger deeper information from users. This is because rough and loose wireframes
provide space for brainstorming and encourage users to be actively involved in provid-
ing feedback. An important part in monitoring applications is the visualization of land
conditions where there are several crucial things that must be considered, considering
the purpose of visual representations is helping users to understand and to explore data,
emphasize certain aspects of the data, and tell a story [40].
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Data visualization, which is generally understood as presenting data in image or
graphic format, also allows decision makers to view the analysis presented visually,
thus helping them to understand difficulty or previously unknown concepts [41],
[42] and identify new patterns [43]. Therefore, it is important to decide what will be
communicated in the data visualization before wireframing. Table 1 shows several
stages that need to be reviewed in designing data visualization in order to achieve the
principles of UX.
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Table 1. Data visualization design phase

Phase Information

Defining the problem [40], [44] By paying attention to the needs of horticultural
farmers, seeing and tracking changes in land
conditions continuously, selected graphic
representation as a line chart.

Determine the data to be represented [42] Quantitative data

Specifies the dimensions required to represent the | Univariate dimension

data [42]

Define the data structure Temporal relationship, where the system will
display data that represents the condition of the
land at a certain time.

Determine the required interaction of the Manipulable model, where the user can control the

vizualization display based on the time range

From the conceptual design solution that has been determined, a mock up is designed
which is then formed as an interactive prototype at the Prototype stage. As for the Eval-
uation stage, the prototype that has been produced will be tested on members of the
organic vegetable farmer group who then fill out the User Experience Questionnaire
(UEQ) and System Usability Scale (SUS).

3 Result and discussion

3.1 Wireframe

The design solution is outlined in a wireframe that describes the core form and func-
tion of the application to be built. The resulting wireframe is shown in Figures 5 to 7.
The wireframe was the first version produced which consisted of basic black and white
lines and shapes to give clues as to where navigation, text, and graphic elements would
be placed in the application layer. However, these wireframes already provide a com-
prehensive outline of all application modules so that users can experience how the
application works.

There are several menus that are the main part in this application: 1) Home menu
which is the main page after farmers enter the application. This page shows the results
of monitoring the condition of each land owned by farmers. 2) Graph menu which is a
historical visualization of land conditions at a certain time. 3) The Land Menu is a page
where farmers can manage the monitored land. Farmers can enter more than one land to
monitor in this application. 4) Profile menu is a page for managing profiles of farmers
and for managing application accounts.
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3.2 Prototyping

The wireframe is then interpreted in the form of mockup and proceeds to prototyping
by providing interaction on the designed mockup. Mockups are an extended design
approach that can improve the system requirements validation process. Meanwhile,
high fidelity prototyping is designed to provide more realistic interactions. This proto-
type includes the necessary insights as a basis for actual farmer usability testing [45].

The results of the designed prototype can be seen in Figures 8 to 11. On the Home
menu, there are no significant changes from the wireframe that has been designed,
where on this page, farmers can monitor the condition of each registered land, see noti-
fications if there are land conditions that are not correct. abnormal, and view the history
of land conditions through graphs on each component of land conditions.
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The Graph menu as shown in Figure 9 is a visualization of land condition data that
displays the relationship between a land condition and time. Visualization with graph-
ics was chosen so that information and patterns of land conditions can be explored
further. The Land menu (Figure 10) is a page where farmers can manage land, starting
from adding, and changing information related to the land they own and need to be
monitored through this application.
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In the Profile menu (Figure 11) there are 2 sub menus, namely Personal Info and
Settings which are consoles where farmers have the option to make settings for acti-
vating the notification modality, starting from the appearance of notifications (visual
modality), notification sound (audio modality) and vibrating from notifications (haptic
modality).

In designing a land monitoring application mockup, there are several laws that are
applied. The first UX law is Fitts Law, which states that moving towards a small target
or a more distant target takes longer than moving towards a large target or a closer tar-
get [46], [47]. Fitts Law proved to be a strong predictor of pointer performance under
various conditions [48]. The application of Fitts Law on the application mockup can be
seen in the size of the large touch area on the menu and information on land conditions,
which are in accordance with the recommendations of Google’s Android UI Guide-
lines, namely a minimum of 48 square pixels [49]. In addition, icons or images with a
little text are also used to speed up information processing by users [50].

The second law is Hick’s Law, which discusses the relationship between choice
reaction time and the number of stimulus-response alternatives (or the amount of uncer-
tainty) in a task [S1]. In the mockup design, Hicks’s Law is applied to set the number
of menus which only consists of 4 as well as the time options for visualizing land
conditions in graphic form. The menu arrangement has been ordered to assist users in
viewing the information hierarchy from the main page, where the land condition graph
is an important information in this application. Setting the number of menus and the
arrangement of the menus will affect a shorter time to select [52]. This is also based on
Miller’s Law, which says that average person’s has the ability to store only 7 (plus or
minus 2) items in their working memory [53].

3.3  Usability and user experience evaluation

The results of the prototyping in the previous process were tested in terms of usabil-
ity and user experience. The usability is evaluated using the System Usability Scale
(SUS) matrix, while the user experience is evaluated using the User Experience Ques-
tionnaire (UEQ). The test participants were members of the farmer group consist of 30
people. Usability testing is one of the best methods to systematically evaluate inter-
faces representative of end users, where participants are asked to perform tasks on the
prototype of the Mobile-Based Land Monitoring Visualization Application [54], [55].
Usability testing is carried out as part of the UCD goal, called user preferences and
needs. They are analyzed in the early process to maximize usability [56]. The list of
SUS statements is shown in Figure 12.

58 http://www.i-jim.org



Strongly Strongly

Disagree Agree
1. 1 think that I would like to use this [1 [ 2 [ 3 ] 4 ] 5 ]
product frequently.
2. | found the product unnecessarily [[1 7T 2 1T 37T 471 5 ]
complex.
3. | thought the product was easy to use. 1 T 21T 3 7 4 T 5 |
4. | think that | would need the support 1 ] 2 | 3 ] 4 [ 5 |
of a technical person to be able to use
this product.
5. | found the various functions in the | 1 | 2 | 3 | 4 | 5 |
product were well integrated.
6. | thought there was too much 1 [ 2 [ 3 4 5 ]
inconsistency in this product.
7. | imagine that most people would 1 ] 2 [ 3 [ 4 [ 5 |
learn to use this product very quickly.
8. | found the product very awkward to 1 [ 2 [ 3 [ a4 [ 5 |
use.
9. | felt very confident using the
product. [+ [ 2 [ 3 [ 4] 5 ]
10. | needed to learn a lot of things
before | could get going with this L+ [ 2 [ 3 ] 45 ]
product.

Fig. 12. SUS statements
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Fig. 13. Score SUS intrepretation

The score results of the evaluation process using SUS is 86. Based on the SUS inter-
pretation (Figure 13), it can be concluded that the Mobile-Based Organic Vegetable
Land Monitoring Visualization Application prototype has an adjective rating of Excel-
lent, the grade scale is B and its acceptability ranges is Acceptable.
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In addition to usability evaluation, the prototype was tested in term of user experi-
ence using UEQ. User experience testing is conducted to ensure that the application
meets general expectations about user experience [57]. The UEQ matrix is shown in

Figure 14.

1 2 3 4 5 6 7
annoying © O O O O O O enjoyable 1
notunderstandable © O O O O O O understandable 2
creatve © O O O O O O dul 3
easytolean O O O O O O O (difficultto learn 4
valuable © O O O O O O inferior 5

boing © O O O O O O exciting 6
notinteresting © O O O O O O interesting 7
unpredictable © O O O O O O predictable 8
fast O O O O O O O slow 9

inventve © O ©C O O O O -conventional 10
obstructve © O O O O O O supportive "

good © O O O O O O bad 12

complicated © O O O O O O easy 13
unlikable © O ©C O O O O pleasing 14

usual © O O O O O O leading edge 15

unpleasant © O O O O O O pleasant 16
secure © O O O O O O notsecure 17

motivating © O O O O O O demotivating 18

meets expectations © O ©C O O O O does not meetexpectations 19
inefficient O O O O O O O efficient 20

cear O O O O O O O confusing 21

impractical O O C O O O O practical 22
organized O O ©C O O O O cluttered 23
attractive O O ©C O O O O unattractive 24

fiendy © O O O O O O unfriendly 25
conservative O O O O O O O innovative 26

60

Fig. 14. UEQ statements
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Based on the UEQ scale interpretation, impression is considered normal when the
value is between —0.8 and 0.8, it is positive when the value is higher than 0.8 and
negative when the value less than —0.8 [57], [58]. Based on the experiment result, as
shown in Figure 15, it can be seen that the user experience evaluation resulted from
the prototype of the Mobile-Based Organic Vegetable Land Monitoring Visualization
Application for all UX aspects has a score > 0.8 which means the user has positive
impression. The experiments shows that the aspect of, the attractiveness, perspicuity,
efficiency, dependability, and novelty aspects are above average.

4 Conclusion

In this research, a prototype of user experience design on vizualization of mobile-
based land monitoring system is proposed. The prototype interface design is produced
based on the UCD. The experiment result show that the farmers received the appli-
cation design with an excellent level of application design usability. In terms of user
experience evaluation, all UX aspects of the prototype design had a positive impression
and was above average.

5 Acknowledgement

This research was funded by the ministry of education, Indonesia, Grant no. 1867/
EA/AK.04/2021 and 237/E4.1/AK.04.PT/2021.

6 References

[1] Badan Pusat Statistik, “Penduduk Berumur 15 Tahun Ke Atas yang Bekerja Selama Sem-
inggu yang Lalu Menurut Lapangan Pekerjaan Utama (17 Sektor) dan Pendidikan Tertinggi
yang Ditamatkan (Orang), 2020-2021,” 2021. [Online]. Available: https://www.bps.go.id/
indicator/6/1971/1/penduduk-berumur-15-tahun-ke-atas-yang-bekerja-selama-seminggu-
yang-lalu-menurut-lapangan-pekerjaan-utama-17-sektor-dan-pendidikan-tertinggi-yang-
ditamatkan.html

iJIM - Vol. 16, No. 03, 2022 61


https://www.bps.go.id/indicator/6/1971/1/penduduk-berumur-15-tahun-ke-atas-yang-bekerja-selama-seminggu-yang-lalu-menurut-lapangan-pekerjaan-utama-17-sektor-dan-pendidikan-tertinggi-yang-ditamatkan.html
https://www.bps.go.id/indicator/6/1971/1/penduduk-berumur-15-tahun-ke-atas-yang-bekerja-selama-seminggu-yang-lalu-menurut-lapangan-pekerjaan-utama-17-sektor-dan-pendidikan-tertinggi-yang-ditamatkan.html
https://www.bps.go.id/indicator/6/1971/1/penduduk-berumur-15-tahun-ke-atas-yang-bekerja-selama-seminggu-yang-lalu-menurut-lapangan-pekerjaan-utama-17-sektor-dan-pendidikan-tertinggi-yang-ditamatkan.html
https://www.bps.go.id/indicator/6/1971/1/penduduk-berumur-15-tahun-ke-atas-yang-bekerja-selama-seminggu-yang-lalu-menurut-lapangan-pekerjaan-utama-17-sektor-dan-pendidikan-tertinggi-yang-ditamatkan.html

[2] Badan Pusat Statistik Indonesia, “Statistik Indonesia 2021,” 2021. [Online]. Available:
https://www.bps.go.id/publication/2020/04/29/e9011b3155d45d70823¢c141{/statistik-indo-
nesia-2020.html

[3] E. W. Sakti, “Calyptra: Jurnal [lmiah Mahasiswa Universitas Surabaya Vol.5 No.1 (2016),”
Calyptra, vol. 2, no. 2, pp. 1-12, 2013.

[4] Badan Pusat Statistik, “Perkembangan Ekspor dan Impor Indonesia Februari 2020,” 2020.
[Online]. Available: https:/www.bps.go.id/website/images/Ekspor-Impor-Februari-2020-
ind.jpg

[5]R. A. Hadiguna et al., “Alokasi Pasokan Berdasarkan Produk Unggulan,” J. Tek. Ind.,
no. 2001, pp. 85-101, 2007.

[6] D. Apriyani, R. Nurmalina, and Burhanuddin, “Bullwhip effect study in leaf organic sup-
ply chain,” Agraris, vol. 7, no. 1, pp. 1-10, 2021, doi: https://doi.org/10.18196/agraris.
v7i1.9842

[7] G. C. Rains and D. L. Thomas, Precision Farming: An Introduction. University of Georgia,
20009.

[8] A. Latief and S. S. Mahdi, Satellite Farming: An Information and Technology Based Agri-
cultureNo Title. Springer, Cham, 2018.

[9] D. G. Chandra and D. B. Malaya, “Role of e-Agriculture in Rural Development in Indian
Context,” nternational Conf. Emerg. Trends Networks Comput. Commun., pp. 320-323,
2012, doi: https://doi.org/10.1109/ETNCC.2011.6255913

[10] N. Pandey, “Role of Information and Communication Technology in Agriculture Devel-
opment: a Study of Nabarangpur District,” Sch. Int. J. Bus. Policy Gov. ISSN 2394-3351,
vol. 4, no. 4, p. 24, 2017, doi: https://doi.org/10.19085/journal.sijbpg040401

[11] R. Fabregas, M. Kremer, and F. Schilbach, “Realizing the Potential of Digital Development:
The Case of Agricultural Advice,” Science (80-. )., vol. 366, no. 6471, 2019, doi: https://doi.
org/10.1126/science.aay3038

[12] H. Baumiiller, “The Little We Know: An Exploratory Literature Review on the Utility
of Mobile Phone-Enabled Services for Smallholder Farmers,” J. Int. Dev., vol. 30, no. 1,
pp. 134-154, 2018, doi: https://doi.org/10.1002/jid.3314

[13] World Bank Group, “ICT in Agriculture (Updated Edition): Connecting Smallholders
to Knowledge, Networks, and Institutions,” World Bank Group, 2017. doi: https://doi.
org/10.1596/978-1-4648-1002-2

[14] W. Sarni, J. Mariani, and J. Kaji, “From Dirt to Data The Second Green Revolution and The
Internet of Things,” Deloitte Rev., no. 18, pp. 103111, 2016.

[15] Koksal and B. Tekinerdogan, Architecture design approach for loT-based farm manage-
ment information systems, vol. 20, no. 5. Springer US, 2019. https://doi.org/10.1007/
s11119-018-09624-8

[16] A. Tzounis, N. Katsoulas, T. Bartzanas, and C. Kittas, “Internet of Things in Agriculture,
Recent Advances and Future Challenges,” Biosyst. Eng., vol. 164, pp. 31-48, 2017,
doi: https://doi.org/10.1016/j.biosystemseng.2017.09.007

[17]H. D. Purnomo, B. Kristianto, N. Setiyawati, R. Tanone, Raynaldo, and R. Yudistira,
“The design of data collection for vegetables farm monitoring system,” 2019 Int. Conf.
Comput. Sci. Inf. Technol. ICOSNIKOM 2019, pp. 3—6, 2019, doi: https://doi.org/10.1109/
ICoSNIKOM48755.2019.9111505

[18] R. Delima, H. B. Santoso, and J. Purwadi, “Kajian Aplikasi Pertanian Yang Dikembangkan
Di Beberapa Negara Asia Dan Afrika,” Semin. Nas. Apl. Teknol. Inf., pp. 19-26, 2016,
[Online]. Available: https://www.neliti.com/publications/88676/kajian-aplikasi-pertanian-
yang-dikembangkan-di-beberapa-negara-asia-dan-afrika

[19] S. R. Subramanya and B. K. Yi, “Enhancing the User Experience in Mobile Phones,” Com-
puter (Long. Beach. Calif)., vol. 40, no. 12, pp. 114-117, 2007, doi: https://doi.org/10.1109/
MC.2007.420

62 http://www.i-jim.org


https://www.bps.go.id/publication/2020/04/29/e9011b3155d45d70823c141f/statistik-indonesia-2020.html
https://www.bps.go.id/publication/2020/04/29/e9011b3155d45d70823c141f/statistik-indonesia-2020.html
https://www.bps.go.id/website/images/Ekspor-Impor-Februari-2020-ind.jpg
https://www.bps.go.id/website/images/Ekspor-Impor-Februari-2020-ind.jpg
https://doi.org/10.18196/agraris.v7i1.9842
https://doi.org/10.18196/agraris.v7i1.9842
https://doi.org/10.1109/ETNCC.2011.6255913
https://doi.org/10.19085/journal.sijbpg040401
https://doi.org/10.1126/science.aay3038
https://doi.org/10.1126/science.aay3038
https://doi.org/10.1002/jid.3314
https://doi.org/10.1596/978-1-4648-1002-2
https://doi.org/10.1596/978-1-4648-1002-2
https://doi.org/10.1007/s11119-018-09624-8
https://doi.org/10.1007/s11119-018-09624-8
https://doi.org/10.1016/j.biosystemseng.2017.09.007
https://doi.org/10.1109/ICoSNIKOM48755.2019.9111505
https://doi.org/10.1109/ICoSNIKOM48755.2019.9111505
https://www.neliti.com/publications/88676/kajian-aplikasi-pertanian-
yang-dikembangkan-di-beberapa-negara-asia-dan-afrika
https://www.neliti.com/publications/88676/kajian-aplikasi-pertanian-
yang-dikembangkan-di-beberapa-negara-asia-dan-afrika
https://doi.org/10.1109/MC.2007.420
https://doi.org/10.1109/MC.2007.420

[20] L. Einfeldt and A. Degbelo, “User Interface Factors of mobile UX: A Study with an Incident
Reporting Application,” VISIGRAPP 2021 - Proc. 16th Int. Jt. Conf. Comput. Vision, Imag-
ing Comput. Graph. Theory Appl., vol. 2, no. Visigrapp, pp. 245-254, 2021, doi: https://doi.
0rg/10.5220/0010325302450254

[21] K. Kalimullah and D. Sushmitha, “Influence of Design Elements in Mobile Applications on
User Experience of Elderly People,” Procedia Comput. Sci., vol. 113, pp. 352-359, 2017,
doi: https://doi.org/10.1016/j.procs.2017.08.344

[22] 1. J. Garrett, The Element of User Experience. 2010.

[23] A. P. Antony, K. Leith, C. Jolley, J. Lu, and D. J. Sweeney, “A review of practice and imple-
mentation of the internet of things (IoT) for smallholder agriculture,” Sustain., vol. 12,
no. 9, pp. 1-19, 2020, doi: https://doi.org/10.3390/su12093750

[24] R. Berger, Farming 4.0 How precision agriculture might save the world Precision farming
improves farmer livelihoods and ensures sustainable food production, no. October. Roland
Berger GMBH, 2019.

[25] A. Hinderks, D. Winter, M. Schrepp, and J. Thomaschewski, “Applicability of User
Experience and Usability Questionnaires,” J. Univers. Comput. Sci., vol. 25, no. 13,
pp. 1717-1735, 2019.

[26] B. Shneiderman, “Designing for Fun,” Interactions, vol. 11, no. 5, pp. 48-50, 2004, doi:
https://doi.org/10.1145/1015530.1015552

[27] L. Feng and W. Wei, “An empirical study on user experience evaluation and identification of
critical UX issues,” Sustain., vol. 11, no. 8, 2019, doi: https://doi.org/10.3390/sul1082432

[28] T. Lowdermilk, User-Centered Design. O’REILLY, 2013.

[29] G. W. Sasmito and M. Fikri Hidayattullah, “The Implementation of User Centered Design
Methods on Public Service Mapping Websites,” IOP Conf. Ser. Mater. Sci. Eng., vol. 1077,
no. 1, p. 012022, 2021, doi: https://doi.org/10.1088/1757-899X/1077/1/012022

[30] L. Vigoroso, F. Caffaro, and E. Cavallo, “Occupational Safety and Visual Communication:
User-Centred Design of Safety Training Material for Migrant Farmworkers in Italy,” Saf.
Sci., vol. 121, no. April, pp. 562-572, 2020, doi: https://doi.org/10.1016/1.ss¢i.2018.10.029

[31] S. Mironcika, A. Hupfeld, J. Frens, J. Asjes, and S. Wensveen, “Co-creation and the New
Landscapes of Design,” CoDesign Int. J. CoCreation Des. Arts, vol. 4,no. 1, pp. 5-18, 2008,
doi: https://doi.org/10.1080/15710880701875068

[32] F. B. Putra Prakasa, M. Radja, and Suyoto, “User Experience Based Mobile Application
Design for Boat Loaning At Marine Tourism in Indonesia,” Int. J. Interact. Mob. Technol.,
vol. 14, no. 4, pp. 86—102, 2020, doi: https://doi.org/10.3991/ijim.v14i04.11227

[33] W. Chipambwa and K. Terera, “Designing a User Centered M-Health Application Interface
to be Used for HIV/AIDS Management in Zimbabwe Walter,” Proc. 7th Int. Conf. Appropr:
Technol. “Sustainable Technol. to Empower Communities — Bridg. Theory with Pract.,
no. November, pp. 57-65, 2016.

[34] A. M. Kurahashi et al., “In the loop: The organization of team-based communication in a
patient-centered clinical collaboration system,” JMIR Hum. Factors, vol. 3, no. 1, 2016,
doi: https://doi.org/10.2196/humanfactors.4996

[35] S. Bordin and A. De Angeli, “Inoculating an Agile Company with User-Centred Design:
An Empirical Study,” in /8th International Conference, XP 2017 Cologne, Germany, May
22-26, 2017 Proceedings (Agile Processes in Sofiware Engineering and Extreme Program-
ming), vol. 283, pp. 235-242, 2017, doi: https://doi.org/10.1007/978-3-319-57633-6 5

[36] CNI Advantage, “Formal Del Iverable 10A Immunization-Related Guidance Attachment C:
User-Centered Design (UCD) Primer,” 2015.

[37] K. Fyiaz, A. Basharat, J. A. Sheikh, and A. Arshad, “Enhancement of User Experience by
Task Analysis:A Proposal,” no. December, 2016.

[38] M. Prommann and T. Zhang, “Applying Hierarchical Task Analysis Method to Discovery
Layer Evaluation,” Inf. Technol. Libr., vol. 34, no. 1, pp. 77-105, 2015, doi: https://doi.
org/10.6017/ital.v34i1.5600

iJIM - Vol. 16, No. 03, 2022 63


https://doi.org/10.5220/0010325302450254
https://doi.org/10.5220/0010325302450254
https://doi.org/10.1016/j.procs.2017.08.344
https://doi.org/10.3390/su12093750
https://doi.org/10.1145/1015530.1015552
https://doi.org/10.3390/su11082432
https://doi.org/10.1088/1757-899X/1077/1/012022
https://doi.org/10.1016/j.ssci.2018.10.029
https://doi.org/10.1080/15710880701875068
https://doi.org/10.3991/ijim.v14i04.11227
https://doi.org/10.2196/humanfactors.4996
https://doi.org/10.1007/978-3-319-57633-6_5
https://doi.org/10.6017/ital.v34i1.5600
https://doi.org/10.6017/ital.v34i1.5600

[39] Visual Paradigm, “Wireframe,” 2016. doi: https://doi.org/10.1145/3123939.3123976

[40] T. Willigen, Measuring the user experience of data visualization, no. March. Universiteit
Twente, 2019.

[41] C. Plaisant, “The Challenge of Information Visualization Evaluation,” Proc. Work. Adv. Vis.
Interfaces AVI, pp. 109—116, 2004, doi: https://doi.org/10.1145/989863.989880

[42] N. Iliinsky and J. Steele, Designing Data Visualizations. O’REILLY, 2011.

[43] R. Shivaraman, “Usability Study of Data Visualization in WebVR,” Drexel University,
2017.

[44] Interaction Design Foundation, “How to Design an Information Visualization,” 2019. https://
www.interaction-design.org/literature/article/how-to-design-an-information-visualization

[45] M. J. R. Marques, “A Mobile approach for Farmer-Computer Interaction,” Mestrado Inte-
grado em Engenharia Informatica e Computagao, 2017.

[46] R. Tang, B. Shen, Z. Sang, A. Song, and M. A. Goodale, “Fitts’ Law is Modulated by Move-
ment History,” Psychon. Bull. Rev., vol. 25, no. 5, pp. 1833-1839, 2018, doi: https://doi.
org/10.3758/s13423-017-1367-8

[47] K. L. Norman and J. Kirakowski, The Wiley Handbook of Human Computer Interaction.
John Wiley & Sons Ltd, 2017. https://doi.org/10.1002/9781118976005

[48]X. Bi, Y. Li, and S. Zhai, “FFitts law,” pp. 1363-1372, 2013, doi: https://doi.
org/10.1145/2470654.2466180

[49] M. K. Umami, P. M. Arezes, and A. M. Sampaio, “Understanding Finger Postures When
Touching Targets on the Touchscreen of Mobile Devicesl,” Dyna, vol. 83, no. 197, p. 31,
2016, doi: https://doi.org/10.15446/dyna.v83n197.57587

[50] J. Sillen, “Touch Interfaces from a Usability Perspective: Effective Information Presentation
for User Interaction on a Touch Screen,” p. 68, 2015.

[S1TR. W. Proctor and D. W. Schneider, “Hick’s Law for Choice Reaction Time: A review,”
Q. J. Exp. Psychol. (Hove).,vol. 71, no. 6, pp. 1281-1299, 2018, doi: https://doi.org/10.1080/
17470218.2017.1322622

[52] L. Rosati, “How to Design Interfaces for Choice: Hick-Hyman Law and Classification for
Information Architecture,” Classif. Vis. interfaces to Knowl. Proc. Int. UDC Semin., vol. 24,
no. 25, pp. 125-138, 2013.

[53] L. Crum, “Laws of UX: Using Psychology to Design Better Products & Services,” Des.
Cult., vol. 12, no. 3, pp. 357-359, 2020, doi: https://doi.org/10.1080/17547075.2020.
1822074

[54] N. F. M. EL-firjani, E. K. Elberkawi, and A. M. Maatuk, “A Method for Website Usability
Evaluation : A Comparative Analysis,” Int. J. Web Semant. Technol., vol. 8, no. 3, pp. 01-11,
2017, doi: https://doi.org/10.5121/ijwest.2017.8301

[55] M. Hertzum, “Usability Testing: A Practitioner’s Guide to Evaluating the User Experience,”
Synth. Lect. Human-Centered Informatics, vol. 1, no. 1, pp. i-105, 2020, doi: https://doi.
0rg/10.2200/S00987ED1V01Y202001HCI045

[56] B. Ortiz-Crespo et al., “User-Centred Design of a Digital Advisory Service: Enhancing
Public Agricultural Extension for Sustainable Intensification in Tanzania,” Int. J. Agric.
Sustain., vol. 0, no. 0, pp. 1-17, 2020, doi: https://doi.org/10.1080/14735903.2020.1720474

[57] M. Schrepp, “User Experience Questionnaire Handbook Version 8,” URL https//www.
Res.net/publication/303880829 User Experience Questionnaire Handbook Version 2.

(Accessed 02.02. 2017), no. September 2015, pp. 1-15, 2019, [Online]. Available: www.
ueg-online.org

[58] M. Rauschenberger, M. Schrepp, M. Perez-Cota, S. Olschner, and J. Thomaschewski, “Effi-
cient Measurement of the User Experience of Interactive Products. How to use the User
Experience Questionnaire (UEQ).Example: Spanish Language Version,” Int. J. Interact.
Multimed. Artif- Intell.,vol.2,no. 1, p. 39,2013, doi: https://doi.org/10.9781/ijimai.2013.215

64 http://www.i-jim.org


https://doi.org/10.1145/3123939.3123976
https://doi.org/10.1145/989863.989880
https://www.interaction-design.org/literature/article/how-to-design-an-information-visualization
https://www.interaction-design.org/literature/article/how-to-design-an-information-visualization
https://doi.org/10.3758/s13423-017-1367-8
https://doi.org/10.3758/s13423-017-1367-8
https://doi.org/10.1002/9781118976005
https://doi.org/10.1145/2470654.2466180
https://doi.org/10.1145/2470654.2466180
https://doi.org/10.15446/dyna.v83n197.57587
https://doi.org/10.1080/17470218.2017.1322622
https://doi.org/10.1080/17470218.2017.1322622
https://doi.org/10.1080/17547075.2020.1822074
https://doi.org/10.1080/17547075.2020.1822074
https://doi.org/10.5121/ijwest.2017.8301
https://doi.org/10.2200/S00987ED1V01Y202001HCI045
https://doi.org/10.2200/S00987ED1V01Y202001HCI045
https://doi.org/10.1080/14735903.2020.1720474
http://https//www.Res.net/publication/303880829_User_Experience_Questionnaire_Handbook_Version_2
http://https//www.Res.net/publication/303880829_User_Experience_Questionnaire_Handbook_Version_2
https://www.ueq-online.org
https://www.ueq-online.org
https://doi.org/10.9781/ijimai.2013.215

7 Authors

Nina Setiyawati is a lecturer at the Department of Information Technology, Univer-
sitas Kristen Satya Wacana, Indonesia. Her research interests are in the field of Human
Computer Interaction, User Experience, and Software Engineering. E-mail: nina.seti-
yawati@uksw.edu

Hindriyanto Dwi Purnomo is an Associate Professor at the Department of Infor-
mation Technology, Universitas Kristen Satya Wacana, Indonesia. His research inter-
ests are in the field of machine learning, deep learning, and Internet of Things.

Evangs Mailoa is a lecturer at the Department of Information Technology, Universi-
tas Kristen Satya Wacana, Indonesia. His research interests are in the fields of machine
learning, modelling, and data analysis. E-mail: evangs.mailoa@uksw.edu

Article submitted 2021-12-01. Resubmitted 2021-12-19. Final acceptance 2021-12-27. Final version
published as submitted by the authors.

iJIM - Vol. 16, No. 03, 2022 65


mailto:nina.setiyawati@uksw.edu
mailto:nina.setiyawati@uksw.edu
mailto:evangs.mailoa@uksw.edu

