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ABSTRACT

This study focuses on the development of a web-based information system for rubber
plantation officers, including organizations such as RISDA, FELCRA, and smallholders.
The study aims to address the limitations of conventional data collection methods and
enhance overall plantation management efficiency. The study encompasses the
identification of the current traditional method system, the design and implementation
of the web-based system, and an evaluation of its effectiveness. Through a
comprehensive literature review, the significance of this study in modernizing data
collection practices in rubber plantations is established. The web-based system offers
benefits such as improved data collection efficiency, enhanced data integrity, real-time
data accessibility, and data-driven decision-making. The study concludes by

Keywords: recommending the adoption of the system, training for users, continuous improvement,
Girth growth; rubber tree; management collaboration, and expanding implementation to more plantations. This study
system; plantation officer; girth contributes to streamlining rubber plantation management processes, fostering
performance transparency, and promoting sustainable practices.

1. Introduction

The Malaysian authorities have introduced numerous policies aimed at bolstering the agricultural
industry, with a special focus on assisting small-scale farmers. Furthermore, the government has
actively extended financial assistance, subsidies, and training to help smallholder farmers cultivate
cash crops like rubber [1]. The need for rubber is projected to stay robust in the coming period since
rubber products continue to be highly pertinent and sought after for various specialized uses [2].

Hevea brasiliensis considered as valuable commodity crop [3], being cultured globally for
production of natural rubber [4]. This species considered most effective producer of rubber
compared the other ten identified Hevea spp. [5]. It is grown mostly for latex production, while its
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wood is considered as a secondary product [6]. In Malaysian rubber production, the types of harvest
are divided into two which are latex and cup-lump [1]. The economic importance of the rubber tree
has been recognized globally due to its high-quality latex [7]. The income from rubber latex exports
is essential to the economic growth of these nations and provides for the smallholder farmers and
rural communities who cultivate rubber.

The latex production can be used in several different sectors and applications including
transportation, national defense, [8] and medical treatment [9] such as hoses, tyres, belts, gloves and
other rubber products. The natural rubber is main ingredient due to its special qualities including
robustness, high elasticity, and low heat buildup. It is crucial for promising vehicle safety,
performance, and fuel efficacy.

This study focusing on the development of a Web-based Rubber Tree Management System for
rubber tree plantation officers. With a specific focus on esteemed organizations like RISDA, FELCRA,
and smallholders, this study seeks to develop data collection and enhance overall plantation
management efficiency.

Nowadays, technological innovation has become a cornerstone for optimizing processes and
achieving sustainability. This study focusing on the development of a web-based system that
promises to improve current existing problems specifically for rubber tree girth management system.
By implementing the proposed system, it can help plantation officers to collect data more efficiently
and accurately, thus empowering them to make informed decisions that drive enhanced productivity
and resource management.

2. Literature Review

Currently the main material streams from rubber tree that are considered having (economical)
importance, namely wood and latex [6]. The main economically used fraction today is the latex of the
rubber tree, which may be processed into a variety of rubber goods [10]. Due to its hypoallergenic
qualities and superior barrier performance, rubber latex is also utilized in the production of a variety
of medical products, including surgical masks, and elastic bandages, medical gloves [7], create rubber
seals, gaskets, conveyor belts, adhesives, and coatings, create concrete additives, waterproofing
solutions, and long-lasting coatings for walls and roofs, production of sporting products including
gloves, balloons, and athletic footwear. Additionally, its main application is in the production of an
elastomeric-based passive engine mounting [11].

A rubber tree is generally tapped using a manual tapping using knife [12], which also known as
Jebong in Malaysia [13]. The tapping of rubber trees starts within the fifth to the seventh year after
planting [14]. The age of 6 years after planting seems to be the best period to start tapping rubber
trees, because it is a good benchmark of physiological maturity [15, 16].

The maximum latex yield is reached for trees between 15 and 22 years old, after which the yield
decreases [10]. Hence, the girth growth of the rubber tree considered as important indicator of the
maturity of the tree, on which the harvesting of latex is based [17]. It is used to ensure the tree is
ready to be tapped, and producing latex at the optimum level. Hence, it is important for officers to
know the trunk girth of rubber tree to monitor the growth stages. The officer then can decide to
apply fertilizers and latex booster if needed based on the data.

However, as implemented in most plantations in Malaysia, the rubber plantation officer needs to
measure the girth of rubber tree monthly in order to determine the growth performance of the
particular rubber tree. As reported in [18], the trunk girth at 170cm above the ground was measured
every month to estimate girth increment (Gl) per month to gain the growth performance. Basically,
the officers are required to write the data on a piece of paper during field visits. The collected data is
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then passed to the manager for an analysis purpose. The current technique used is similar to
Indonesia where there are done manually and independently by survey workers [19].

The current techniques by using measuring tapes, which can be labor-intensive, time-consuming
[13] and subject to measurement errors. Besides, it is hard for officers to keep track of the rubber
trees growth and the recorded data can be easily manipulated due to delay. Therefore, solutions that
can automate or partially automate the girth measurement procedure are needed to improve
efficiency. An effective of indexing techniques are presently gaining consideration and can be
considered importance for an analysis purpose [16].

Thus, in order to investigate forested land covers, a system that can capture and monitor datasets
systematically over wide areas are needed [20]. However, there is a lack of system management for
this rubber plantation. Thus, this system is needed to support rubber tree management planning
which focusing on measuring tree diameter and mapping administered on an ongoing basis [19].

3. Methodology

This study implements ADDIE model that comprises of five phases namely (1) analysis, (2) design,
(3) development, (4) implementation, and (5) evaluation. One of the most widely used models for
instructional design is the ADDIE model, which serves as a manual for creating successful designs.
[21]. Each phase has its own tasks and pre-process involved as in Figure 1. The ADDIE Model is an
iterative instructional design approach where the researcher may go back to any earlier step
depending on the findings of the formative evaluation of each phrase.

N
Analvze |° Ident%fy frhe cutrent data collection method
- » Identify issues of the current method
N
Design |’ Design a flowchart and the database of the rubber tree
girth management system

Develo * Develop a rubber tree girth management systemusing
P HTML, CSS, JavaScript, PHP and MySQL

+ Implement the system to the server

Implement
P « Testing to RISDA officers in Baling. Kedah

* Evaluation using SUS questionnaire by analyzing the
feedback about the user satisfaction

Evaluate

Fig. 1. ADDIE model
3.1 Analysis Phase

This phase focus on identifying the current data collection method and identifying the issues that
can occur using the traditional method. In order to obtain data for analysis and decision-making, data
collection techniques are essential. The data was collected through field observations and oral
interviews of rubber plantations officers and smallholder at Rubber Industry Smallholders
Development Authority (RISDA) in Baling, Kedah. Oral interviews were employed to gather general
data from the management. Designing a unique identification number of respectively rubber tree
was an importance in the process of validation of the data [14]. The sample of the collected data
shown in the Table 1.
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The traditional data gathering techniques, such paper surveys or phone interviews, can be
vulnerable to several problems and mistakes. The manual data entry, first and foremost, increases
the possibility of human error. Inaccurate data might come from transcription errors, omissions, or
misinterpretations when replies are transferred from paper to digital format. In the same way,
misunderstandings or miscommunications between the interviewer and the responder during phone
interviews can skew results or create bias.

Table 1
Sample of data
Tree number/time period 1st month 6th month  12th month 18th month 24th month

Al 17 21 26 33 36
A2 18 21 26 31 38
A3 17 22 26 32 38
A4 19 24 26 31 35
A5 19 25 26 31 36
A6 18 25 27 32 37
A7 20 24 28 33 37
B1 18 23 27 32 36
B2 16 23 27 32 37
B3 16 22 27 33 35
B4 18 23 26 32 37
B5 17 23 27 34 37
B6 18 24 27 30 38
B7 20 24 26 33 35
Cc1 17 24 28 32 37
C2 19 23 29 32 38
c3 18 21 28 31 37
C4 20 23 27 34 38
C5 18 21 28 33 38
cé 16 23 26 31 36
Cc7 17 22 27 31 38
n n n n n n

Second, traditional approaches frequently have low response rates. Long surveys or interviews
could make people hesitant to participate, which could lead to a biased sample that doesn't
accurately reflect thetarget demographic. This may result in distorted perceptions and inaccurate
judgements.

Traditional methods can sometimes be expensive and time-consuming. Paper surveys need a
large amount of manual labour and financial resources to develop, print, distribute, and collect. Like
in-person interviews, phone interviews can take a lot of time and may need a large team of
interviewers. These characteristics restrict scalability and make it difficult to gather data from a wide
range of people.

3.2 Design Phase
The flow and interactions of the user interface and user experience must be visually presented
when creating a design storyboard for a website. The storyboard acts as a visual narrative or blueprint

outlining the various displays, interfaces, and interactions that a user come across when navigating
the website. Figure 2 show the flowchart of the system.
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Fig. 2. Flowchart of rubber girth tree management system

3.3 Development Phase

A rubber girth tree management system is a web-based system using user-centre approach. The
insights data was gathered from the initial interviews and surveys guide the creation of an intuitive
and user-friendly interface to meet the needs of rubber plantation officers and workers. The system
is developed using HTML, CSS and JavaScript for the frontend (Interface), PHP for backend (Server
Processing) and MySQL for the database and also creating a subdomain for the website so users can
access more easily in the internet. The development process is iterative, involving continuous
feedback from potential users to refine the system's usability and functionality. This system can be
access by the url, http://elearning2u.com/DataHarvest/ as shown in the Figure 3.
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Fig. 3 Rubber girth tree management system (a) Main page (b) Files uploaded page
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3.4 Implementation Phase

Implementation phase refers to the process of conducting the website system by the researcher
which intended to get the location and the target respondent. The test is conducted to make sure
that this system achieves the objectives of the study. It was conducted with some of the RISDA
officers in Baling, Kedah and some of the smallholders to test the system.

3.5 Evaluation Phase

The final step is to analyse the effectiveness of this system using System Usability Scale (SUS).
This analysis includes assessing factors of user satisfaction. It consists of a 10-item questionnaire with
five response options for respondents; from strongly disagree (scale 1), disagree (scale 2), uncertain
(scale 3), agree (scale 4) and strongly agree (scale 5). Then, a selected number of rubber plantations
are chosen randomly for the testing of the system. Plantation officers and workers actively engage
with the system during this phase, providing valuable feedback on its usability. The collected data are
subjected to statistical analysis to quantify the system's impact on enhancing data collection
efficiency and accuracy.

4, Results

The initial scores of 0-40 are changed to 0-100 based on the interpreting scoring. To do this, the
respondent's scores for each question are changed to a new number, summed together, and then
multiplied by 2.5. Even though the scores range from 0 to 100, they should only be viewed in terms
of their percentile ranking since they are not percentages. Table 2 shows the SUS questionnaire item.

Table 2

The SUS questionnaire item

No. Item

1. I think that | would like to use this system frequently.

2. | found the system unnecessarily complex.

3. | thought the system was easy to use.

4, I think that | would need the support of a technical person to be able to use

this system.

5. | found the various functions in this system were well integrated.

6. | thought there was too much inconsistency in this system.

7. | would imagine that most people would learn to use this system very
quickly.

8. | found the system very cumbersome to use.

9. | felt very confident using the system.

10. I needed to learn a lot of things before | could get going with this system.

In SUS score, the result more than 68 can be considered above the average, and others is
considered below average. Nevertheless, the results are best interpreted after "normalizing" the
scores to provide a percentile rating. The user feedback indicated a high level of satisfaction with the
system's ease of use and intuitive interface. Officers reported that the system streamlined data
management, reduced administrative burden, and enhanced overall efficiency in plantation
operations.
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Based on the Figure 4., it shows the result of SUS score of this study which about 77.5. This result
considered as above the average. This indicates that the respondents are satisfied with the usability
of this system from all the item including the functions, complexness of the system and also user
friendliness.

- B c D E F G H 1 J K L M N 0 P Q

1 |Gence-l£~ge Occup Educat Years |think t| found | thoug | think t | found I thoug | wouk | found | felt ve | neede SUS Raw Score SUS Final Score

2 Male Betwe Studen DiplomiLess tt 1 B 1 4 1 4 1 B 1 4 35 87.5
3 Male Betwe Other DiplomiLess tt 1 5 1 5 1 5 1 s 1 s 40 100
4 Male Betwe Supen Diplom: 4-7 ye: 2 S 2 S 1 B 1 S 1 5 7 825
S |Female Betwe Other Bachel4-7 ye: 1 1 1 2 2 S 1 4 2 3 28 70
6 Male Betwe Supen Bachel4-7 ye: 1 4 1 3 4 4 2 1 2 3 25 625
7 Male Betwe Plantat Bachel8-12 yv 3 3 2 1 1 5 2 4 2 4 27 67.5
8 |Male 36 and Supen Diplom: More tt 2 4 2 3 3 3 1 4 2 2 26 65
9 |Female 35 and Supen Diplom: More tt 3 4 2 1 4 S 1 S 4 2 23 575
10 |Male 35 and Supen Diplom: 8-12 yr 1 S 1 S 1 S 1 5 2 3 7 925
11 Male Betwe Supen Diplom: 8-12 yv 1 S 1 3 2 4 1 S 1 2 a3 825
12 Male 35 and Supen Diplomi More tt 1 5 2 3 4 S 2 5 2 4 N 775
13 Male Betwe Plantat Bachel 8-12 yv 1 S 1 4 1 S - S 1 3 34 85
14 Male Betwe Supen Diplomi8-12 y1 2 - 1 3 1 1 3 4 2 4 27 875
15 Male Betwe Supen Diplomi8-12 y 2 4 2 3 1 S 1 5 1 4 34 85
16 Male Betwe StudenSPM  Less tt 1 5 1 5 1 5 1 5 1 S 40 100
17 Male Betwe StudenSPM  Lesstt 1 S 1 S 1 5 1 S 1 5 40 100
18 Male Betwe Supen Diplom: 4-7 ye: 1 4 2 4 2 4 1 5 1 3 33 825
19 Male Betwe Supen Diplom: Less i 1 & 1 4 2 4 3 s 1 2 31 775
20 [Male 36 and Supen Diplom: More tt 2 < 2 4 2 3 2 4 2 4 29 725
21 |Male 36 and Supen Diplom: More tt 3 B 2 1 2 < 3 4 1 1 23 57.5
22 Female 35 and Other Diplom: More tt 2 3 3 2 3 B 3 S 3 2 22 S5
23 |Male 36 and Supen Diplomi More tt 2 4 1 3 2 4 2 2 1 2 27 67.5
- I e ey s

Fig. 4. Result of SUS score
5. Conclusion

In conclusion, the adoption of this system offers a leap forward in data collection efficiency,
accuracy, and management. The reduction of data manipulation risks and real-time accessibility to
critical information enable officers to make timely decisions for optimized resource allocation and
management. The positive feedback from users emphasizes the system's user-friendly nature and
potential to enhance the overall productivity of rubber plantations. The findings emphasize the need
for collaboration among organizations like RISDA, FELCRA, and smallholders to embrace and
implement this technological solution.
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