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Abstrak

Pada bulan Desember 2019, terjadi pandemi COVID-19 sehingga membuat PT. XYZ mewajibkan
karyawannya untuk bekerja dari rumah dan bekerja dari kantor secara bergantian berdasarkan skema
jadwal kerja yang ditentukan oleh PT. XYZ secara acak berdasarkan tim yang ada. Produktivitas bagi
Pengembang Perangkat Lunak saat ini masih belum memiliki nilai yang pasti tentang bagaimana
menilai produktivitas seorang Pengembang Perangkat Lunak. Hal inilah yang membuat penelitian ini
dilakukan untuk mengkaji lebih lanjut produktivitas pengembang perangkat lunak di PT. XYZ berada di
antara skema jadwal kerja tersebut. Dalam penelitian ini kami melakukan investigasi terhadap
produktivitas pengembang perangkat lunak berdasarkan skema jadwal kerja yang telah ditentukan
dari perusahaan, PT.XYZ menerapkan 3 skema untuk jadwal karyawan, yang kemudian disesuaikan
dengan kondisi pandemi COVID yang terjadi agar sesuai dengan peraturan pemerintah , skemanya
adalah, 2 hari WFO 3 hari WFH, 3 hari WFO 2 hari WFH, 4 hari WFO 1 hari WFH untuk menghindari
banyaknya karyawan yang bekerja dari kantor pusat PT. XYZ, kemudian kumpulan data yang
dikumpulkan dari aktivitas kontribusi pada repositori PT.XYZ GitHub berdasarkan git commit dan
bergabung ke cabang master, kemudian akan di-deploy menggunakan CI/CD. sesuai dengan skema
jadwal kerja. Dalam penelitian ini ditemukan bahwa skema jadwal kerja 3 WFH dan 2 WFO memiliki
tingkat produktivitas yang lebih tinggi dibandingkan dengan skema lainnya. Dari jenis proyek, Back-
end memiliki kontribusi lebih dibandingkan dengan Front-end serta bahasa pemrograman.

Kata Kunci: Pengembang Perangkat Lunak Produktivitas, Pandemi COVID-19, GitHub, WFO, WFH,

cl/cD
Abstract

In December 2019, the COVID-19 pandemic occurred thus making PT. XYZ requires its employees to
work from home and work from office alternately based on the work schedule scheme determined by
PT. XYZ randomly based on existing teams. Productivity for Software Developers currently still does
not have a definite value on how to assess the productivity of a Software Developers. This is what
makes this research conducted to further review the productivity of software developers at PT. XYZ is
between those work schedule scheme. In this study, we investigate the productivity of software
developers based on a predetermined work schedule scheme from the company, PT.XYZ implements
3 schemes for employee schedules, which are then adjusted to the conditions of the COVID pandemic
that occur to comply with government regulations, the schemes are, 2 days WFO 3 days WFH, 3 days
WFO 2 days WFH, 4 days WFO 1 day WFH to avoid the number of employees being working from the
head office of PT. XYZ, then the data set collected from contribution activity on PT.XYZ repository
GitHub based on git commit and merge to master branch, then will be deploy using CI/CD. according
to the work schedule scheme. In this study found that the work schedule scheme 3 WFH and 2 WFO
have a higher level of productivity compared to other schemes. From the type of project, Back-end has
more contribution compared to Front-end as well as the programming language.
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INTRODUCTION

The COVID-19 pandemic in Indonesia resulted in lifestyle changes known as the new normal.
New normal required everyone to limit their activities outside of the house while also changing their
behavior patterns. To maintain their ability to carry out regular tasks by modifying their behavior
patterns with the help of technological advancements. Many companies are embracing digital changes
because of the COVID-19 Pandemic, including pharmaceutical companies, which must remain
operational throughout the COVID-19 Pandemic in order to continue serving the public and fulfilling
medical demands.

Basically, work from home is nothing new. There are several advantages and disadvantages in
implementing work from home. For example, not wasting time which is usually used to travel from
home to work especially if you have to face traffic jams on the way. Working from home has some
disadvantages, such as being disturbed by the surroundings around the house, such as interference
from family members, and even having to care for pets.

However, many companies are not ready to face these terms of working from home. This can
have an impact on employee’s productivity when implement working from home. For example,
manufacturing employees still have to carry out the manufacturing process, and also meet the supply
demand.In the other hand, software developers do not need to be in their office environment to do
their job, such as writing code, debugging a code and others.

IT department at PT. XYZ also runs work from home and work from office. This work schedule
schemes carried out alternately for each team according to the schedule determined by PT. XYZ to
avoid the number of employees being too many for one workspace. Each team will still get 5 working
days for 1 week, to continue to follow government regulations to break the chain of the spread of
COVID-19.

During the COVID -19 pandemic, 72.7% of the top managerial IT divisions at PT.XYZ felt that there
were problems in working on projects related to the productivity of software developer at PT.XYZ.
Thus, the top managerial IT division of PT. XYZ feels that the productivity of PT. XYZ's software
developers need to be reviewed on each work schedule scheme.

In measuring software developer productivity, there are several methods used to measure
software developer productivity. Lines of code is one of the methods commonly used to measure
software developer productivity. However, this approach method is claimed to be an inaccurate
method in measuring software developer productivity.

What is created is connected to software developer productivity (output). This output might be
considered to carry out the deployment of a newly created system. Software developer can utilize the
Jenkins pipeline CI/CD capability to automate this deployment when performing it.

At PT.XYZ software developers utilize automation deployment, so when code is committed to
the master branch it will be directly deployed on staging, which will then be promoted to production
so that it can be used by users.

Commit Build Test Stage  Deploy Dev/QA...

Development

&[> 0

git
[= Code i
= Commit

Production

Figure 1. Jenkins Pipeline (CI/CD)
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The productivity of software developers can be shown by how the system they create can be
used by their potential users. How quickly the features they develop can be used by the users. By
looking at the speed in producing a feature that can be used by users, software productivity can be
measured. The method in this measurement can be seen from the results of the commits made by
software developers in their project repository.

According conduct a survey approach to software developers to see what makes software
developers feel productive. In this study found that software developers feel themselves productive if
they can complete many tasks or can complete large tasks (output).

The COVID-19 pandemic has raised concerns about software engineers' productivity. According
to this study aims to determine is there a correlation between the high productivity of software
developers using hybrid work systems (WFH and WFO) and the COVID-19 pandemic. Several metrics,
including build/commits/code review, programming language, and the type/age/size of a project. This
research discovered that WFH affects software developers' productivity both favorably and
unfavorably.

In this study conducts calculations by considering several variables that can affect the
productivity of software developers, including work from home and work from office analysis,
programming language analysis, project type/age/size analysis, and individual software developer
productivity when working from home and also from office.

COVID-19 Pandemic

In December 2019, there was an outbreak of unknown origin that was reported from Wuhan,
Hubei Province, China. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) or known as the
Corona virus is a new type of corona virus that can be transmitted from human to human quickly. It
causes to become a global pandemic when the corona virus spreads throughout the world in May 2020
and has infected 4,806,299 populations worldwide.

On March 15, 2020, the President of Indonesia, Joko Widodo, made an appeal to the Indonesian
people to minimize the spread of the corona virus by carrying out activities such as working, studying,
worshiping from home. Considering the spread of the corona virus is very fast so socializing activities
must be reduced with social distancing, but if only we all participate.

Current corona viruses have a predisposition to neuron invasion, olfactory neurons are currently
the portal of entry for neuronal invasion and spread of coronaviruses after infection of nerve cells. A
quarter of COVID patients who are treated report a disturbance in their sense of smell or commonly
known as anosmia.

Work From Home

Work From Home is a term that we often hear lately, especially during the COVID 19 pandemic.
The COVID 19 pandemic caused by the Coronavirus began in Wuhan, China at the end of 2019. It is
causing companies in Indonesia to implement policies for their employees. Work from home or remote
work is carried out during this pandemic to reduce the risk of spreading the COVID 19 virus to
employees in every company. Work from home has finally become a new normal for organizations and
employees. This is done with the aim of implementing social distancing between each other in order
to stop the spread of the COVID-19 virus.

Work From Home itself has its own challenges for employees in doing each of their work. They
need to focus on work, especially for those who are not used to this kind of remote work. This is
because employees must do work where there may be distractions such as interference from their
children or pets. With the implementation of work from home, companies need to provide facilities
and infrastructure for employees to work from home. Companies can take advantage of digital
communication when working from home. Technological advances can also make it easier for
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employees to communicate with each other when implementing work from home, by doing their job
using laptop and internet.

In May 2020 35.2% of the United States workforce worked entirely from their respective homes,
these workers prefer to work from home and maintain their current job after the COVID -19 pandemic.
Before implementing work from home, employees carried out their work activities directly at the office
where they usually do work or what we now often hear with the term work from office.

Work From Office

Work from office is an activity that is usually carried out by workers before the COVID-19
pandemic. The employees must go to where the company they work and complete all their tasks there.
The COVID-19 pandemic has forced the workforce to minimize their activities in their workplaces. Work
from office activities during the COVID-19 pandemic period were very few compared to before.

Work from office itself has a positive impact on employee performance. The presence of
components that represent the environment and behavior when doing office work. Interaction is one
of the important components in influencing the productivity of workers who carry out work activities
in the office. Even though work from office has negative impact, such as interruption and distractions
from colleagues.

Software Developers Productivity

Productivity has several factors that influence software development, ranging from technical
factors to environmental factors when developing software. In general, productivity is the relationship
between what is produced (output) and the resources used to produce it (input), productivity is an
important factor in the success of software projects.

Software created by software developers can support the business of an organization. Software
developers will of course face constant innovations that are designed. At some point, software
developers are faced with stress or tension so that their productivity is often questioned.

Work environment is one of the important factors in influencing the productivity of a software
developers . The work environment is the surrounding environment where a developer can do his work
to achieve the target. So that the place of work is one of the important things where in this study it is
work from home and work from office in seeing the productivity of a developer in doing his work so
that it can be said to be productive.

Mayer et al found that a developer feels productive when he can complete a large task without
significant distraction. The task or work of a developer can be described by the number of commits
from GitHub generated by each developer. The higher the commits made by a developer, the higher
the productivity.

One metric that is often used to see a developer's productivity is lines of code. Lines of code do
not give satisfactory results to show whether a developer has a satisfactory level of productivity. In
lines of code-based metrics, a skilled developer can code with fewer lines of code to produce the same
program than a less skilled developer. The productivity of a developer can be seen from a software
developers if he can complete a task, the time spent writing code, and improving previous work.

To measure software developers productivity, there are several things that need to be analyzed,
namely: (1). Analysis of productivity differences between work from home and working onsite (2).
Analysis of programming language differences in influencing productivity during the COVID-19
pandemic (3). Analysis of several types of projects in influencing productivity during the COVID-19
pandemic (4). Analysis of differences in the productivity of each individual during the COVID-19
pandemic.
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GitHub

GitHub is also a platform that is widely used in software development for software developers.
GitHub uses git as version control software, where version control is a way to save changes over time
without overwriting the previous version. The ability to use a version control system is one of the skills
needed in an industry that requires workers to create code. Git is a tool that is widely used for version
control in sharing code with fellow software developers. GitHub can be used to support the activities
of software developers and also keep the code up to date.

On the Git there are several terms that are often used in its use. Here are some of those terms:

1. Repository: Repository is a project folder that will accommodate files related to the project being
built, files that can be accommodated such as code files, images, and audio.

2. Init: Git-Init is used to initialize the repository. Git will create a hidden directory, where this
directory stores all objects and references used and created by Git.

3. Add: Git-Add is an important command used in running git, where git-add is not done then it cannot
do git commits.

4. Commit: Git-commit is creating a comic or a snapshot to a project's repository. By committing
means making a record or history to the repository at a specific time.

5. Pull: Git pull is a way to update the currently active local branch. To pull changes made to a branch
in the repository.

6. Push: Git push is a way to upload commits from a local branch to the destination branch.

Lines of Codes Metric

Lines of code is one of the methods used in analyzing the productivity of software developers.
The greater the number of rows produced by the software developer, the greater the productivity
generated by the software developer.

There is considerable disagreement on whether the lines of code metric is sufficient to assess
software developer productivity. The number of lines of code produced by the software developer
themselves will undoubtedly depend on how complicated the software is to develop. Of course, the
lines of code are also affected by how efficiently code is written.

Commit Metric

One of the metrics that may be used to evaluate a software developer's performance is the
number of commits. We determined the productivity of the software developer at PT.XYZ based on
commit. This commit was based on the commit and merge to the git master branch. Which means that
after being built, this commit will be deployed to the staging stage by utilize CI/CD.

Cl/cD

Continuous integration / continuous deployment is an automation in deploying a system to the
staging / production stage. The purposes of CI/CD are to make it easier for software developers to test
their new features and therefore ensure the new features can be used by users. ClI/CD can be done by
adding a script to the code created by the software developer and making the settings needed to be
able to automate deployment [31].

At PT.XYZ the branch used is the master branch for this automated deployment. Therefore, this
study takes the number of commits from the master branch of each project repository at PT.XYZ.
Related Research

In this study, we want to try to identify, obtain information about the advantages and
disadvantages of working from home during the COVID-19 pandemic. This study used qualitative
research methods. Data were taken from six respondents who are elementary school teachers in
Tangerang. The questions were compiled and developed based on the results of the literature study.
The results of this study are that there are several advantages and disadvantages of working from
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home, the advantages of working from home are activities that are more flexible in completing work,
do not need to follow office hours, do not incur costs for transportation, can minimize the level of
stress that can be experienced from congestion, and have more free time. The disadvantages of
working from home are, loss of motivation to work, bear the cost of internet and electricity which is
more expensive, data security

In this study, we want to investigate the difference in developer productivity between working
at home and at work (office). This study uses a quantitative method based on daily activity data from
developer Baidu Inc, one of the largest IT companies in China. In total there are about four thousand
records from 139 developer activities on 138 working days of the total 1103 records recorded during
work from home due to the COVID-19 pandemic. This study found that there are positive and negative
impacts on developer productivity in terms of different metrics, for example, builds/commit/code
reviews. The study also noticed that working from home has different impacts on projects with
different characteristics including programming language, project type/age/size. For example, working
from home has a negative impact on developer productivity for large projects

This study aims to see the perception of software developers regarding the productivity of
software development. The method used in this study consisted of two surveys to 379 software
developers to obtain themes and studies, and the second was to conduct an observational study of 11
professional software developers to investigate the themes obtained in more depth. The results of this
study show that software developers feel that their day is a productive day when they can complete
many large tasks without significant disturbances, but during the observations made, it shows that
respondents carry out significant tasks and activities and still feel productive.

This study aims to see how the influence of work from home on the ability of software
developers in presenting software. This research was conducted by monitoring the situation of
software companies with software developers in Sweden, the United States and England. This study
analyzes several aspects such as productivity, satisfaction, software developers welfare, activities,
communication, collaboration, and calendar invitations. In addition, this study also conducted 18
interviews. The study found that software developers continued to code and carry out their daily tasks
without significant distractions while their routines were gradually adjusted to the “new normal”. This
study says that the experience gained during working from home on a large scale will make significant
changes in the future in the software industry, such as software developers can do their work
anywhere (WFX).

This study investigates the impact of the COVID-19 pandemic on the productivity and well-being
of software developers. The methodology used in this research is a survey questionnaire which is
translated into 12 languages and gets responses that can be used as many as 2225 from 53 countries,
then the data is analyzed using non-parametric inferential statistics and structural equation modeling.
The results of this study are (1) the pandemic has a negative effect on the welfare and productivity of
software developers, (2) productivity and welfare have a fairly close relationship, (3) disaster
preparedness, fear of pandemics, and ergonomics of the home as an office also affect productivity and
well-being of software developers
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METHOD

Figure 2. Research Model

This research framework is a reference in this research as can be seen from Figure 2. Start from
problem identification to conclusion. From the problems raised, a more in-depth problem
identification was carried out and a literature study was also carried out to support the research. Then,
we gathered the data from GitHub repository owned by PT. XYZ.

Based on the framework in Figure 2, the analysis will be carried out based on four research
guestion that can affect the productivity of software developers while implementing work schedule
schemes.

Productivity analysis

In this research question, we want to analyze the differences between work from home and
work from office in each work schedule scheme on software developers productivity during the COVID-
19 pandemic. To compare software developers productivity in each work schedule scheme, the
datasets are first grouped per day on each existing project to see the number of contributions each
day. The data compared is the data on the number of contributions each day on each work schedule
scheme by comparing work from home and work from office on the GitHub repository. To compare
daily activity data records in the GitHub repository by comparing the contribution using mean, median,
max, and min when working from home and working from office each work schedule schemes.
Programming Language Analysis

We want to analyze whether programming language have an impact in influencing software
developers productivity when working from home and working from office on each work schedule
scheme. The programming languages will be divided into two groups of programming languages:
ReactlS, and Golang. The data will be gathered from an existing GitHub repository and analyzed based
on the amount of contributions made by the software developers in each programming language.
Project Type Analysis

Based on project type, we want to analyze the project type in influencing the productivity of
software developers when working from home and working from office on each work schedule
scheme. The type of project taken is divided into two which is Back-end and Front-end. To evaluate
the contribution of the two types of projects, we calculate the p-value to see how significant the
difference between work from home and work from office is.

Individual Productivity Analysis

It is important to analyze the differences in productivity of each individual software developers
when working from home and working from office. To see the productivity of each software
developers we analyze from the number of contributions made by each individual software developers
to the taken GitHub repository. The data will gather based on the existing work schedule scheme. Then
the p-value is calculated between work from home and work from office for each work schedule
schemes to see the significant difference in the productivity of each software developers.
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By analyzing the factors above, companies can make decision in implementing work from home
and work from office to improve the performance of software developers.
Research Data
Table I. Work Schedule Scheme
Skema WFO (days) WFH (days) StartDate End Date

SK1 2 3 13-Apr-20  19-Jul-20
SK2 3 2 08-Feb-21 16-May-21
SK3 4 1 17-May-21 22-Aug-21

In this study, data collection methods will be used by recording GitHub activity records on each
project repository. Then the GitHub activity will be adjusted to the work schedule scheme of each
software developers between work from home and work from office on a predetermined scheme.
During the COVID-19 pandemic in 2020 to 2021 PT. XYZ has several workday schemes out of a total of
5 working days in 1 week, which are divided into 3, as can be seen from Table 1.

Then the data taken is data from 6 GitHub repositories owned by PT. XYZ, which include 3 Front-
End projects with ReactlS programming language, and 3 Back-End projects with Golang programming
language from GitHub Repository that owned by PT. XYZ. This Repository were selected based on the
projects currently running on PT. XYZ. We can see at Table Il.

Table Il. Project Information

Project Project Type Programming Language

P1 Front-End ReactJS
P2 Front-End ReactJS
P3 Front-End ReactJS
P4 Back-End Golang
P5 Back-End Golang
P6 Back-End Golang

RESULTS
From the results of data collection and processing. In this chapter, the research questions of this
study will be discussed.
Productivity Analysis
Table Ill. Overall Productivity

WFH WFO Mean Median Max Min
SK1 19 21 3.34 0 19 0
SK2 160 491 54.25 25 294
SK3 169 475 53.67 19.5 197 2

The results in the Table Il show that productivity SK2 has higher average, median, max, and min
of the software developers PT.XYZ when compared to SK1 and SK3. Whereas SK2 has an average
contribution of 54.25, SK3 has an average of 53.67, and SK1 has an average of 3.34. This demonstrates
that the productivity of PT.XYZ software developers is higher while using SK2.

From Table Il that contains overall productivity from the software developers PT. XYZ. The
following section will discuss about the impact of programming languages on the productivity of
software developers at PT. XYZ.

JURNAL PENDIDIKAN DAN KONSELING VOLUME 4 NOMOR 6 TAHUN 2022



Programming Language Analysis
The impact of programming languages on the productivity of software developers at PT. XYZ.
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Figure 3. Contribution on Golang (Back-End)
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Figure 4. Contribution on React)S (Front-End)

Figure 3 shows that when software developers implement work from the office, the Golang
programming language has the highest number of contributions in SK2. However, when working from
home SK3 has the highest contribution. Nevertheless, the ReactJS programming language in the Table
VI has a higher number of contributions during WFO in SK3 and WFH in SK2.

Project Type Analysis

The impact of type of project on the productivity of a software developers, it is the same with
the programming language used by the project type has a considerable impact. Overall, the Back-End
project type has the highest contribution value in SK2. While the Front-End project type has the highest
contribution value in SK3. From the data in Table V, there are 524 contributions for back-end projects
on SK2, and 494 for SK3. As a result, SK2 is 5.72% better than SK3 in terms of productivity. The p-value
between Back-End and Front-End is 0.016 it shows that the contributions to Back-End and Front-End
has a significant difference.

Individual Productivity Analysis

In this section we will see the productivity of each individual when running work schedule
schemes.

JURNAL PENDIDIKAN DAN KONSELING VOLUME 4 NOMOR 6 TAHUN 2022



Table IV. P-value for individual productivity
SK1 SK2 SK3
D1 0.01*  0.195**  0.028*
D2 NA 0.187**  0.172**
D3 NA 0.013* 0.039*
D4 NA 0.25** 0.052**
D5 NA 0.047*  0.446**
D6 NA 0.045*  0.084**
D7 NA 0.045* 0.25%*
D8 NA 0.25** 0.028*
D9 NA 0.028* 0.018*
D10 NA 0.045*  0.084**
D11 NA 0.008* 0.041*
D12 NA 0.333** NA
D13 NA 0.026* 0.002*
D14 NA 0.027* 0.231**
D15 NA 0.032* 0.157**
D16 NA 0.032* 0.002*
D17 NA 0.25**  0.056**
D18 0.037* 0.016* 0.018*
*significant, **not significant

Table VII shows the p-value of the contribution of productivity software developers between
work from home and work from office in each work schedule scheme. From a total of 18 software
developers, there are 2 software developers in SK1 who have significant differences between work
from home and work from office. In SK2 productivity 12 software developers (66%) have a significant
difference between work from home and work from office. On the other hand, in SK3 there are 8
software developers (44%) differences between work from home and work from office.

DISCUSSION

In the discussion section, will be present the feedback from PT.XYZ about the overall
productivity, programming languages, project types and individual productivity of their software
developers. After doing quantitative research, we conducted a survey to software developers and also
high-ranking officials at PT. XYZ to ask about factors that might influence the findings from previous
guantitative studies, higher productivity in SK2, Golang programming language as Back-End
programming language has a higher productivity compared to ReactJS as a Front-End programming
language, and also the individual productivity of each software developers where there is a more
significant comparison between work from home and work from office in SK2.

Overall software developers productivity on the SK1 did not go well because the early stages of
software developers were working from home, as well as the early stages of project development.
However, the amount of work from home that is too much makes communication more difficult, even
though with WFH software developers can use more time to focus on doing their work (not wasting
time on trips to the office and vice versa). Software developers feels that SK2 is less distractions from
the work environment.

The Golang programming language for Back-End project types has higher productivity than
ReactlS for Front-End project types due to the Back-End project type contains the business logic, which
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frequently evolves to meet PT. XYZ business objectives. According to the software developers at PT.
XYZ, SK2 provides a work-life balance so that software developers are more willing to complete their
work faster. With SK2 software developers can make better use of their time at home and at the office.
In the office they can have discussions and develop at home to be more focused (not disturbed by
office environment activities). WFH has a different impact for each individual, some have a positive
impact, and some have a negative impact. This negative impact can come from home disturbances
such as pets, as well as other home activities.

CONCLUSION

From the results obtained, it can be concluded that the software developers PT.XYZ has a higher
overall productivity value in running the work from office scheme for 3 days and working from home
for 2 days compared to other schemes. In addition, the project type and programming language also
have a significant influence where the Back-End project type with the Golang programming language
has a greater contribution value when compared to the Front-End project type with the React)S
programming language. The productivity of individual software developers also has a significant
difference in SK2 (3 days work from office, 2 days work from home) This shows that the number of
works from home has a different impact on each software developers at PT.XYZ.

Since SK1 happened during the start of the COVID-19 pandemic in Indonesia, there is a limited
guantity of data that can be retrieved, future study should have a number of data work schedule
schemes with more data and a larger number of projects, so that it can compare the work schedule
scheme with more adequate data for each work schedule scheme.
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