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ABSTRACT

Objective: This study aimed to develop a mobile application (app) specifically designed for
enhancing farm management and performance assessment in fattening beef cattle.

Materials and Methods: The development process followed a user-centered design approach,
which involved focus group discussions and key informant interviews with 20 participants to
design content and features. The app was developed for both mobile and web platforms. After
the prototype and launch of the app, the system usability scale (SUS) and user satisfaction were
assessed.

Results: The assessment findings identify the specific expected functions in the app, with the
farm accounting records function being the most desired feature among users, followed by pro-
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duction analysis, production records, and resource inventory. The mean SUS score was calculated
to be 75.17, indicating a qualitative assessment of “Good.” The assessment of user satisfaction
indicated that the mean satisfaction score for all participants was 4.26, suggesting a high level of
satisfaction and a favorable perception of the app.

Conclusion: This app provides an alternative way to record farm activity, suggest feed and feeding
schedules, and provide financial management tools designed explicitly for small-scale beef cattle
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farmers.

Introduction

The demand for meat protein is estimated to rise by
14% globally over the next decade, with an increase in
beef production of 5.8% by 2030 compared to the years
2018-2020, mostly due to increasing income and popula-
tion growth [1]. Thailand’s livestock production industry
plays an important role in the agriculture economy, as it
produces and exports poultry, swine, cattle, and aquacul-
ture. The Ministry of Agriculture and Cooperatives esti-
mated Thailand’s cattle sector’s gross domestic product at
1.2 trillion bahtin 2021, or 37.2 billion United States dollar
[2]. The Department of Livestock Development reported
9,394,111 cattle in Thailand in 2021, including 4,900,711
native cattle, 4,056,274 cross-bred cattle, 295,239 fattened
cattle, and 141,887 pure-bred cattle [3]. Over the past five
years, Thailand’s beef consumption has increased due to

food service and tourism growth. Numerous supermar-
kets, hotels, restaurants, and online butcher shops sell
medium-quality and premium beef [4]. However, the cur-
rent demand for beef exceeds the available supply, leading
to imports from countries such as Australia, New Zealand,
Argentina, and the USA.

To meet this growing demand, beef cattle farmers must
improve their productivity and efficiency while maintain-
ing high animal welfare and environmental sustainability
standards. A critical factor in achieving these objectives
is effective farm management, which includes the mon-
itoring and improvement of the productivity of each ani-
mal and the collective performance of the herd. Keeping
records of livestock farm information provides numerous
advantages, including enhanced management, improved
health, increased efficiency, and better marketing. Many
countries, especially the US, EU, Australia, Canada, and
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Brazil, restrict animal-derived product production and
sales. Farmers can comply with rules and avoid legal issues
by accurately recording livestock farm data. Traditionally,
beef cattle farmers recorded data manually using paper
systems. These methods may be time-consuming, make
mistakes easily, and result in delayed data analysis.

Applications for mobile devices have grown rapidly
along with smartphones, and agricultural apps have found
numerous uses throughout the food production sup-
ply chain, especially in crop and livestock management.
Livestock farmers could enhance efficiency, reduce costs,
and increase profitability via a mobile app. Numerous
mobile apps have been developed to facilitate daily tasks.
A mobile application (app) for livestock could potentially
incorporate various features, including livestock inventory
management, health monitoring, feed management, breed-
ing management, market information, and record-keeping
[5-7].

Despite the development of mobile apps for keeping
records of cattle operations on farms, there is still a sig-
nificant knowledge gap regarding the lack of a mobile app
specific to the effective monitoring of beef cattle during the
fattening phase in Thailand. The significance of this knowl-
edge deficit becomes especially apparent when consider-
ing the increasing beef market demand and the important
economic contribution of the cattle industry to the coun-
try. The lack of a mobile app specifically designed for the
management of beef cattle fattening presents challenges
for small-scale beef cattle farmers, limiting their ability to
improve operational efficiency, monitor livestock health,
optimize feed management, and access market information
suited to their requirements. The adoption of this technol-
ogy offers significant opportunities for enhancing produc-
tivity, reducing production-related costs, and enhancing
profitability in cattle production. Moreover, this coincides
with the main objectives of Thailand 4.0, which emphasize
the digitalization of various sectors and the advancement
of technological developments.

In 2021, we launched the first version of the beef cattle
management system, named Beef Cattle Farm Management
(BCFM), for both Android and iPhone operating system
(i0S) platforms. This system assists beef cattle farms with
keeping their records, covering individual information, a
vaccine and deworming program, treatment history, noti-
fications, and so on. However, these apps lack essential fea-
tures such as performance analysis, market information,
and a farm account section, which could greatly contribute
to more effective decision-making on the farm.

The objective of this study is to address the current
knowledge gap by considering the implementation of a
mobile app for smallholder beef cattle farmers and focus-
ing on the management of fattening operations. The study
focuses on various functionalities, including livestock
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inventory management, health monitoring, feed man-
agement, breeding management, market information,
farm accounts, and record-keeping, using a user-centered
design methodology that involves the active participation
of all relevant stakeholders throughout the entire process.
The adoption of a mobile app may provide advantages such
as enhanced efficiency, reduced costs, and increased prof-
itability, coinciding with the evolving demands of the cattle
industry and the digital transformation goals of Thailand
4.0.

Materials and Methods
App development process

The development process using a user-centered design
approach consisted of six key phases: (1) assessment of
user needs; (2) design of content and function; (3) devel-
opment of prototypes; (4) testing of prototypes; (5) launch
of the app; and (6) evaluation of user satisfaction. Figure 1
shows the user-centered design method used in the devel-
opment of apps.

User needs assessment

Focus group discussions and key informant interviews
using semi-structured questionnaires fulfilled the func-
tional requirements of the mobile app for smallholder
beef-fattening cattle producers. Participating in focus
group discussions and key informant interviews were
20 farms that use the BCFM app, which Saengwong et al.
[8] developed in 2018. To understand the viewpoint and
current circumstances experienced by smallholder farm-
ers, we organized focus groups to present our conceptu-
alization for the app. The questionnaire starts with basic
demographic questions. The following section was a ques-
tionnaire regarding BCFM app usage. Finally, a survey was
performed to collect participants’ needs and expectations
for the app’s new features.

Design content and function

During this phase, a group of researchers and developers
employed data acquired from user needs assessments and a
thorough review of previous research to create a wireframe
for the app. This study identified appropriate content and
functionality by considering the user’s requirements. In
addition, we have analyzed the issues reported in the previ-
ous version of the app to guide the design of the current app.

Prototype development

This system was developed on two platforms: a mobile app
for the Android operating system and a web app. The app
was created using the software tools Visual Studio Code
and Android Studio and the structured query language
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database. Furthermore, the software exhibits a high degree
of flexibility and has integrated capabilities with a wide
variety of development environments.

The latest update focuses on finishing beef cattle pro-
duction through the enhancement of management record-
ing functions in the BCFM app’s previous version. The
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feedlot, or finishing operation, is a stage in the beef indus-
try’s production process related to the final feeding phase
of cattle on a feedlot, which occurs just before the animals
reach market weight. The primary aim of app design is to
transform the conceptualization of an app into a functional
and operational system. Figure 2 illustrates the conceptual
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framework utilized in developing the management app for
fattening beef cattle farms.

Prototype testing

Examination of usability before app launch was the primary
goal of prototype testing. Twenty BCFM app-experienced
smallholder beef cattle farmers participated in the assess-
ment. The authors explained the objective that informed
its development before presenting an overview of features
and content. Following the installation of the app proto-
type, participants receive a checklist of tasks to perform,
including testing the app, offering comments, and rating it.
After collecting responses, the researchers assessed them
systematically. The success rate was determined using the
system usability scale (SUS) score, which comprised 10
standard questions with five response options and was
measured with a five-point Likert scale with anchors for
strongly agree and strongly disagree. Ethical approval to
conduct the study was obtained from the University of
Phayao Human Ethics Committee.

App launch

After the app prototype has been tested successfully, the
next stage in the development process involves the deploy-
ment of the app. The end-user can download the app
from the Google Play store, which is developed for mobile
devices that run on the Android operating system.

Satisfaction test

The satisfaction test relates to the expressions of affection
from reactions to a system, which are useful indicators
of system quality characteristics. The evaluation process
includes four aspects: aesthetics and design, usage, effi-
cacy, and validity. The evaluation is performed using a five-
point Likert scale, which includes responses from users
indicating that they are very satisfied or very unsatisfied.

Statistical analysis

The SUS score contains 10 items of mixed tone, with half
of the questions (the odd numbers) having a positive
statement and the other half (the even numbers) having
a negative statement, all on a five-point Likert scale: 1 =
strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and
5 = strongly agree. This calculation will provide a range of
possible SUS scores from 0 to 100. The SUS is scored using
the following formula:

SUS=((Q1-1)+(Q3-1)+(Q5-1)-(Q7-1)+(Q9-1)+(5-Q2)
+(5-Q4)+(5-Q6)+(5-Q8)+(5-Q10)) x 2.5

According to Bangor et al. [9], a SUS score of 52 is inter-
preted as “OK/fair” with low marginal acceptability
ranges, a SUS score above 72 is considered acceptable with
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“good” usability levels, a SUS score above 85 corresponds
to “excellent” usability levels, and a SUS score above 92
corresponds to “best imaginable” usability levels.

A five-point Likert scale was employed for evaluat-
ing user satisfaction: 5 indicated “extremely satisfied,” 4
“satisfied,” 3 “neutral,” 2 “unsatisfied,” and 1 “extremely
unsatisfied.” The results of the average were transformed
into means. A higher mean indicates a higher level of app
preference. The interval for Likert scale satisfaction scores
of app users was utilized (mean 1.00-1.80 = extremely
unsatisfied, 1.81-2.60 = unsatisfied, 2.61-3.40 = neutral,
3.41-4.20 = satisfied, and 4.21-5.00 = extremely satisfied).

Results
User needs assessment

The desired content and function of the app were assessed
using four multiple-choice questions. After discussion
within the research group, we decided to design the ques-
tions in the questionnaire by separating them into four
aspects: (1) content, (2) type of user interface, (3) for-
mat for showing data, and (4) specific function. The study
involved selecting 20 participants based on an operating
system that focuses on the rearing of fattened beef cattle
as its primary objective. The participants were given the
option to select multiple answers. Table 1 displays a list
of questions from participants regarding the type of user
interface of the app. Forages and pastures were the most
desired content for consideration in the app, followed by
feed and feeding, health, management, breeding and repro-
duction, market prices, and facilities. The evaluation results
revealed that more than half of the participants preferred
a graphical and colorful format, whereas the remaining
participants favored clear text. Regarding the format for
displaying data, 13 participants selected a graph, while the
others chose a table. According to the fourth question, it
was determined that the farm accounting records function
was the most desired feature among users. Next, produc-
tion analysis, production records, and resource inventory
were all highlighted as desired features.

Implementing contents and functions

During this phase, all requested content and features that
were identified via the user requirements assessment were
effectively implemented. The app considered all feedback
regarding the format, user interface, function, and content.
Figure 3 illustrates the extracted functions and how they
relate to the objectives of mobile apps and are compared
with the previous version.

Figure 4(A-I) shows the main app screenshots. The
login interface is shown in the first screenshots of Figure
4(A). New users have to respond to questions to register
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on the app. This includes the user’s full name, gender, age,
username, and password. After responding to the ques-
tions and entering their username and password, users
could click “log in.” Similar to other apps, users are able to

Table 1. The list of questions in the user needs assessment
questionnaire and a summary of user expectations on the app’s
functions and content (n = 20).

Contents and features Value (n)

1. What content would you like to feature in the app?
- Breeding and reproduction 8
- Feed and feeding (nutrition) 12
- Management 9
- Health (disease and treatment) 10
- Facilities 5
- Forages and pastures 15
- Market prices 7

2. What type of app’s user interface works for you the best?
- Clean text 4
- Graphical and colorful 16

3. What is the preferred format for displaying data when

using the app? 7
- Table 13
- Graph

4. What specific functions are expected to be included in the
app?
- Farm accounting records
- Production records
- Resource inventory
- Production analysis

ask for support online if they forget their account and pass-
word. The nine-menu main page user interface is shown in
Figure 4(B). The menus are: (1) farm information; (2) bull
or sire information; (3) cow information; (4) calf informa-
tion; (5) fattening information; (6) sale report; (7) farm
account; (8) knowledge dissemination; and 9) farm report.
These menus feature the interface’s main functions. In
Figure 4(C), farm information, a new user would fulfill the
farm location. The farm’s position was determined by the
global positioning system (GPS). Figure 4(D) helps users
identify bulls, cows, calves, and fattens by production
stage. Figure 4(E) shows fattening feed recommendations.
This menu suggests feed ingredient composition and feed-
ing amounts for fattening. Figure 4(F) measures animal
efficiency. This function assists farmers in assessing farm
productivity using ADG, feed conversion ratio, ADFI, and
so on. Figure 4(G) shows vaccine and deworming notifi-
cation. The user gets a reminder of the vaccinations and
deworming program. Figure 4(H) displays a farm account-
ing record, one of the farmer’s most important functions
for tracking income and expenses. This will help farm-
ers make better investment and spending decisions and
manage their finances. The last screenshot in Figure 4(I)
shows knowledge dissemination content. The topic at
issue relates to strategies for optimizing cattle weight gain
to maximize financial returns. Overall, with the proper use
of mobile apps in agriculture, farmers can improve their
productivity and profitability by gaining quick access to
critical information.
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Usability and satisfaction tests

Table 2 presents the mean and standard deviations of the
raw scores for each question. The principal value of the
SUS score is that it provides a single reference score for
participants’ views of a system’s usability. The average
value of the first to tenth questions in the questionnaire
was calculated at 75.17, resulting in a qualitative rating
of “good” for the SUS. This means the user liked the app,
found it user-friendly, and felt confident that they would
be able to learn how to use it quickly and without technical
assistance.

Participants were required to fill out a survey to collect
information and assess the level of user satisfaction. The
primary objective was to assess the user interface by using
a five-point Likert scale divided into four-part categories:
aesthetics and design, usage, efficiency, and validity of the
app- The greater the overall score, the more satisfied the
users were. The mean and standard deviation for each
measurement are briefly presented in Table 3. The results

Table 2. Responses to the app’s individual SUS score (n = 30).

SUS questions Mean (SD) Range
| think I should use the app frequently. 3.97(0.72) 3-5
| found the app quite complex. 1.70(0.65) 1-3
| found the app user-friendly. 4.00(0.69) 3-5
It seems that | would require technical 1.70(0.84) 1-3
assistance while using the app.

The app’s functions were well integrated. 4.03(0.72) 3-5
The app lacks consistency. 1.70(0.60) 1-3
Most users seem to have no trouble learning 4.03(0.61) 3-5
the app.

| found the app difficult to use. 2.10(0.80) 1-3
| felt confident using the app. 3.53(0.63) 3-5
| had to learn a lot before using this app. 2.30(0.65) 1-3
Calculated average SUS score 75.17(7.10)

1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly
agree.

Table 3. Summary of user satisfaction (n = 30).

Evaluation
Criterion category
X SD Level

1. The aesthetics and design 4.22 0.80 Extremly satisfied
2. The usage of the app 4.29 0.81 Extremly satisfied
3. The efficiency of the app 4.19 0.80 Satisfied

4. The validity of the app 4.33 0.71 Extremly satisfied
Overall average mean 4.26 0.78 Extremly satisfied

5 = extremly satisfied, 4 = satisfied, 3 = neutral, 2 = unsatisfied, and
1 = extremly unsatisfied
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of the user satisfaction evaluation indicated that a mean
score of 4.26 was received by all participants, demonstrat-
ing that they were extremely satisfied with the app and
had a positive opinion about it. The study findings indi-
cated that participants expressed satisfaction with the
app’s validity, aesthetics and design, usage, and efficacy,
with respective scores of 4.22, 4.28, 4.19, and 4.33.

Discussion

Developing a livestock management mobile app provides
several benefits: 1) improved efficiency: mobile apps
enable farmers to track and monitor their livestock online
at any time, increasing farm efficiency. This can improve
time management and reduce manual work [10-12]. 2)
Better data management: mobile apps offer farmers real-
time data about their livestock’s health, feeding conditions,
and growth rates. This information could help farmers
make better herd management and breeding decisions
[13,14]. 3) Improve animal health: Farmers may quickly
notify health problems and take preventative actions via
real-time data on their livestock. Prevention could reduce
disease spread and use of antibiotics [15], and 4) increase
customer trust: mobile apps will assist farmers in pro-
viding consumers with detailed information about their
products, including raising conditions. Increase profits
and customer loyalty by promoting trust and satisfaction.
Global livestock farm record-keeping mobile apps enable
users to manage their farm information. These apps pro-
vide farmers with records of breeding history, health care,
feed regimen, sale, and marketing data for their cattle
[16-18].

The development of this app aimed to provide small-
holder beef cattle farmers with an alternative method for
record-keeping to reduce time requirements and enhance
farm productivity. The goal of this study was to thoroughly
describe the user-centered design process used in the
development, creation, and implementation of this app
for Thai smallholder beef cattle farmers. This design not
only implements a process approach to design in which
developers consider the desires and needs of users at all
stages, but it also offers the most efficient results and a
suitable framework for app development. The app’s fea-
tures enable users to record animal activity on the farm
with notifications, suggest feed and feeding schedules,
and assist farmers with financial tracking using financial
management tools. In addition, these apps disseminate
knowledge about raising beef cattle, breeding techniques,
nutrition management, pasture management, and other
relevant topics. This study represents the first investiga-
tion conducted in Thailand concerning the adoption of
mobile apps for recording systems on beef cattle fatten-
ing farms. Based on the present study, it has been found
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that the user expressed a high level of satisfaction with the
aesthetics, design, usage, and validity of the app. In addi-
tion, adopting the tool may provide significant benefits in
terms of efficiency, data management, productivity, animal
health, and customer confidence.

The study’s strengths were demonstrated through
the active involvement of end users throughout the app’s
design, development, and implementation phases. The app
has the potential to assist the user in addressing issues
with farming by optimizing farm efficiency and decreas-
ing working time. First, it enhances efficiency by provid-
ing valuable data to help producers make accurate choices
about feeding schedules and nutrient recommendations.
Second, it alerts farmers to vaccine and deworming sched-
ules. Third, it reduces costs by assisting farmers in manag-
ing their farms more efficiently, thereby enabling them to
save significantly on expenses. Fourth, it educates farmers
on management practices that optimize beef cattle pro-
duction. Finally, the app’s accessibility is essential, as it can
be accessed anywhere and anytime.

There are several limitations that necessitate careful
consideration regarding this project. One limitation that
was related to the development of this app was the Android
operating system. Additional research is necessary related
to the conception, creation, and implementation of the app
on the i0S platform or alternative operating systems. The
limited area of functionality may not be able to provide
all the requirements for efficient livestock management.
Depending on internet connectivity problems, the app
may not be inaccessible or may not function properly. Not
all livestock owners or users may be familiar with using a
mobile app or have access to a smartphone, and they may
not be concerned with the efficiency of data utilization.
Smallholder farmers cannot afford the high maintenance
costs of mobile apps and have to rely on subsidies from
the government. The current matter refers to security con-
cerns, where specific mobile apps with confidential data,
such as livestock health records, may be at risk of cyber-at-
tacks or breaches of data. The potential consequences of
affecting the privacy and security of information extend to
the well-being of both animals and their owners.

Conclusion

The profitability and efficiency of livestock farms are
dependent on a variety of aspects, including genetics and
breeding, feeding strategies, market demand, and pric-
ing dynamics, in addition to the implementation of effec-
tive management practices. Effective record keeping is
an essential element that impacts the implementation
of good management practices aimed at increasing farm
productivity. The recording of farm activities covers the
identification of animals, their feeding schedule, health
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status, treatment methods, and reminder notifications,
and provides useful information. The “Khokun” Android
app is mobile software that offers a user-friendly interface
designed to help smallholder farmers enhance their farm
production. Future research utilizing the app methodology
could implement these steps and learn from this experi-
ence to better design solutions to increase beef cattle farm
production.
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ADG, average daily gain; ADFI, average daily feed intake;
App, application; BCFM, Beef Cattle Farm Management;
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