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10. Jurnal yang tercantum dalam Surat Keputusan Direktur Jenderal Pendidikan Tinggi, Riset, dan 
Teknologi Nomor 158/E/KPT/2021, tanggal 09 Desember 2021 dapat mengajukan akreditasi ulang 
setelah menerbitkan 4 nomor terbaru dari nomor terakhir yang diajukan pada saat akreditasi 
terakhir melalui laman http://arjuna.kemdikbud.go.id.

Atas perhatian dan kerja sama yang baik, kami ucapkan terima kasih. 

Direktur Sumber Daya,

Mohammad Sofwan Effendi
Tembusan: NIP 196404031985031008
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The bamboo ladder is a traditional construction equipment that still survives 

on the market and is in demand, especially in rural communities such as 

Kedalingan village. However, bamboo stairs still do not consider the 

standard of stairs design. In addition, there are concerns that users of the 

ladder may experience injury due to falls because the ladder cannot 

withstand the load (unbalanced). This study aims to obtain the maximum 

load that can be held by bamboo ladders and the angle of the position of the 

safe ladder by considering the Indonesian people's anthropometric weight. 

Calculation results based on the principle of equilibrium show that with a 

maximum user weight of 89.25 kg, the ladder must be positioned with a 

minimum slope of 53,26o but less than 65.43o. In addition, a static loading 

simulation was carried out using SolidWorks 2019 on a bamboo ladder 

frame structure that was made referring to SNI 19 - 1956 – 1990. Simulation 

results show that the design of a bamboo ladder can withstand a maximum 

body weight of 89.25 kg with the maximum load value of bamboo holding 

is 98.93 kg. 
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1. INTRODUCTION 

The ladder is a construction tool used to reach 

a taller building and can be moved around [1]. 

Ladders are used not only during construction 

projects but also to perform specific needs such as 

changing lights, painting walls, etc. Ladders are 

made of wood, bamboo, or aluminium based on the 

material. The amboo is lighter than wood and 

aluminium because it has the smallest specific 

gravity value but has a reasonably high strength 

ratio [2]. It is not surprising that people, especially 

in rural areas, still use bamboo because it is 

considered strong and more economical. 

The bamboo ladder is one of the few tradi-

tional construction equipment that still survives the 

competition with aluminium work ladders. 

Bamboo is also traditionally used as a structural 

member in low-rise houses, bridges, roofs, and 

construction slabs in countries with abundant 

bamboo resources. In addition, bamboo structures 

are environmentally friendly and aligned with the 

goal of green and sustainable development with 

reasonably good mechanical properties [3]. This 

ladder is still often used, especially by rural 

communities, one of which is in Kedalingan 

Village, Tambakromo District, Pati. The use of 

bamboo ladders was chosen because it is consid-

ered more economical than the price of aluminium 

ladders on the market. Often the villagers make 

their ladders that will be used because they are easy 

to make and the bamboo material is easy to find. 

Specifically, the bamboo type suitable for making 
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The COVID-19 pandemic that has occurred throughout the world has 

hampered the world of education in carrying out the learning process. It 

requires the world of education to make rapid changes to the concept of 

learning so that the results of the learning process remain following the 

curriculum. However, during a pandemic, students are forced to study from 

home. Of course, this limits the essence of the practicum, which has to be 

done in the laboratory because students need interaction activities with 

machines. Augmented reality (A.R.) is a technology that allows users to 

interact with virtual objects. In this study, the application design is carried 

out using the rapid prototyping method, which can quickly accommodate 

the application development process. This study proves that AR-based 

applications can increase the understanding of 58% of students about the 

use of lathe, milling and 3D printing machines.  
 
 

Keywords: 

 

COVID-19 
Education 

Augmented reality 

Practicum 
Rapid prototyping 

*Corresponding Author 

 
Abdullah Azzam  

E-mail: abdullah.azzam@uii.ac.id  

This is an open-access article under the CC–BY-NC-SA license. 

 

   
 

  

 
 

 © 2022. Some rights reserved 

 

 

 
1. INTRODUCTION 

Covid-19 is an infectious disease that can 

interfere with a person's breathing, originating in 

the city of Wuhan and has spread throughout the 

continent [1]. On March 2, 2020, the first case of 

Covid-19 was detected in Indonesia. Until 

September 2020, COVID-19 cases continued to 

increase to 177,571 cases, and 7,505 people died. 

COVID-19 containment measures in their 

respective regions are one of the most preferred 

ways to reduce the impact of the crisis due to the 

pandemic [2]. Lockdown is an emergency 

implemented by the government to prohibit 

residents from leaving their homes. It has resulted 

in the closure of schools and colleges for an 

undetermined time as a preventive measure against 

the increasing number of COVID-19 cases. In mid-

March, up to 75 countries announced the closure of 

educational institutions [3]. The closure of the 

educational institution caused around 73.8% of 

registered students to be affected [4]. 

The closure of the University caused a shift in 

the teaching and learning process from offline to 

online. There needs to be a change in the Education 

system to adapt to conditions during an un-

precedented pandemic. One of the teaching and 

learning activities that need to be redesigned is 

practicum activities, which require interaction 

between students and the tools available in the 

laboratory. 

In pandemic conditions, students cannot carry 

out their regular practice. Therefore, it is feared that 
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This study analyzed the linkage of risk factors in the return process of fast-

moving consumer good (FMCG) logistics systems.  The risk of returning 

products due to expired, near expiration, order errors and bad stock 

(damaged) haunts sustainable supply chains in the industry. In four business 

processes, warehousing, transport/distribution, production/supply and 

order processing identified twenty-two risk factors that cause the return 

process. The decision-making and trial evaluation laboratory (DEMATEL) 

method helps decision-makers simplify causal relationships between 

twenty-two complex risk factors.  Through the depiction of the matrix  and 

the network relationship map, twelve risk factors entered the dispatcher 

group, namely risk factors that can affect other risk factors that impact the 

return process on the FMCG logistics system. The result becomes a 

reference for decision makers to prioritize risk factors management that 

have a relationship with other risk factors, because the impact obtained will 

be maximal.  
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1. INTRODUCTION 

In recent years, risk management and 

sustainable supply chains  (SSCs) have caught the 

attention of researchers [1]–[3]. Today, with the 

globalization of business operations, logistics 

systems are threatened by all sorts of uncertainties 

and disruptions. Almost every month, serious 

transportation accidents and natural disasters 

worldwide are reported in the media. As a result, 

effective and efficient risk management schemes 

are a top priority.  The Covid-19 pandemic in 2020 

impacted economic activity in almost all industrial 

sectors. The retail industry sector, especially fast-

moving consumer good (FMCG), is said to have 

experienced the worst contraction in the last 20 

years.  The year 2021 is considered a challenging 

time, although the government has started to run a 

vaccination program that is considered the key to 

national economic recovery. 

FMCG characteristics can be seen from two 

perspectives, the perspective of consumers and 

producers. From a consumer perspective, FMCG 

characteristics are demonstrated by high product 

purchase frequency, low attachment, and low price. 

From a producer's perspective, its characteristics 

are high sales volume, extensive use of distribution 

channels, and high inventory turnover. These 

characteristics often lead to problems on the 
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Preparing the final project is one of the requirements for graduation from a 

college student. The right Final Project management system will affect the 

quality of education. Industrial Engineering Trisakti University is one of the 

leading universities in Indonesia that continues to develop its education 

system. Managing the final project at Trisakti University Industrial Engi-

neering is still manual and has not been integrated. As a result, the risk of 

errors in entering and saving Final Project data is still high. Therefore, this 

research was conducted to design a final project management system at 

Trisakti University Industrial Engineering. It begins with analyzing the 

existing management system. It is described with swim lane diagrams and 

PIECES to determine the process flow in the system and the actors who play 

a role in the system. After analyzing the system, proceed with designing 

information systems with Object-Oriented Modeling and evaluate it with 

black box testing and ERRC. This research results in website-based final 

project management at Trisakti University Industrial Engineering.  
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1. INTRODUCTION 

Education is a necessary sector of a country 

because the quality of education will affect the 

future of a country [1]. Pandemic in Indonesia 

since 2020 has been one of the drivers of 

accelerating the development of information 

technology, including in the education sector. All 

educational activities must be online. The lecture 

process, which used to be held on campus, has 

now become online from home. Not only that, but 

the restrictions on people's movement imposed by 

the government at the beginning of the pandemic 

also caused management and administration 

activities to be flexible so that distance was no 

longer a barrier to all activities in the education 

sector. 

Designing an information system to support 

academic activities at a university is one solution 

to accelerate development in the world of 

education [2]. Academics is one form of the 

service industry that, if managed using an 

information management system, can optimize 

performance systems [3]. The management 

system in the world of education is divided into 

various processes, one of which is the final project 

management system. The process of completing 

the final project is one of the important require-

ments for prospective undergraduates at the level 
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