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Abstract

To prevent the spread of Covid-19 in the university world, one of the methods is online
learning, which is carried out using a smartphone or laptop. However, in online learning,
lecturers must be innovative so that learning objectives are achieved, obstacles in online
learning include internet signal disturbances, sleepiness, boredom, and health problems such
as the senses of sight and hearing. To reduce these effects, researchers apply project-based
learning models to learning models. on line. In its application, researchers use syntax, namely
a) Determining issues, b) Communicating, ¢) Mentoring and discussion d) Dissemination.
The purpose of this study is to analyze the application of the Project Based Learning model to
online learning in the Mechanical Engineering Department. The results showed that 22 (69%)
students were very competent in measuring workpieces using calipers and micrometers, 10
(31%) students were competent in measuring workpieces using measuring instruments and
calipers, and of the 32 students all had criteria according to learning objectives. In addition,
the positive impact of this learning model a) Makes students study independently, b)
Eliminates boredom, c) Reduces sleepiness, d) Reduces eye and ear pain due to too long
listening to smartphones and laptops €) Reducing the cost of consuming the internet, to carry
out learning online using Project-based learning must be supported by learning facilities and
student learning motivation.
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Introduction

In 2019 the Covid 19 pandemic spread throughout the world and changed patterns of
socializing, studying, and working (Velavan & Meyer, 2020). Almost all life support sectors
were affected, such as socio-cultural, economic, and education (Orfan & Elmyar, 2020).
Covid 19 first spread in the city of Wuhan, China, this virus infects the human respiratory
system, the characteristics of infected people start from fever, dizziness, vomiting, and pain
all over the body, dry cough, and after a few days usually shortness of breath resulting in
reduced oxygen stupor and can eventually lead to death (Li et al., 2020). The Covid-19 virus
1s very contagious, this virus can be transmitted through liquids, physical contact, and air if
you are in a closed room.

As a result of the COVID-19 Pandemic, it is recommended that a health protocol be issued by
WHO to limit people gathering in large numbers so that learning activities are carried out
using distance education or in Indonesia, it is called Distance Learning (PJJ)/online method.
PJJ learning is learning where students and lecturers cannot meet face-to-face in one actual
room. The pandemic in 2019 resulted in global education switching to online education (Al
Lily et al., 2020), in a pandemic condition it is necessary to have a different approach to
learning activities (Sujarwo et al., 2022), a sudden transition from offline learning on campus
or school to online learning has brought a significantly increased workload for lecturers,
students, and education stakeholders because they work not only to stream content and
teaching materials into online areas but also have to be proficient enough to run the required
software programs (Allen et al., 2020). In this activity, lecturers and students meet face to
face in a virtual space using internet devices and social media, such as WhatsApp groups
(WAG), media meetings such as zoom, meet, google class, etc. This activity is also called
online learning (Herliandry et al., 2020).

Compliance problems in online implementation can be seen in human resources,
infrastructure availability, and implementation techniques to gain knowledge. According to
Sanjaya, learning facilities are everything that supports an easy learning system. Meanwhile,
according to Daryanto, infrastructure can be interpreted as something that is not directly used
to achieve goals in education, for example, areas or places, college buildings, sports fields,
cash, and so on (Daryanto, 2011). Online learning is inseparable from the use of technology.
Technological facilities that assist the implementation of online learning are the use of
educational control information systems.

Changes in the implementation of learning from real face-to-face learning to virtual face-to-
face learning or online learning certainly have an impact on learning outcomes. students,
lecturer, and student psychology, learning approach methods (Handarini, 2020; Renfrew et
al., 2021). In online learning, learning facilities such as specifications for smartphones,
laptops, and internet networks greatly affect the learning process, because some smartphones
and laptops do not support the software used in learning. The ability of lecturers and students
to use IT (Information) devices also plays an important role in online learning activities,
because almost all learning activities are carried out using IT devices including delivering
material by lecturers and assignments and exams that must be carried out by students.

Considering that facilities and infrastructure are the elements that influence the success of a
teaching and learning system, the need for and use of learning facilities must be in
accordance with the learning objectives. Online learning is inseparable from elements that
support the learning process. Every element of higher education, including lecturers,



technicians, and students, experiences unexpected adjustments that must adapt to the latest
conditions, so the readiness of the facilities and infrastructure used needs to be considered
with the aim of supporting the learning process.

The condition of the learning environment also greatly influences online learning, online
learning allows lecturers and students to carry out activities anywhere and anytime as long as
there is support for learning facilities, and as long as these lecturers and students are in their
respective homes. Besides that, motivational learning activities greatly affect learning
objectives, many researchers have conducted research on the influence of motivation in the
world of educational psychology by conducting lecturers and students, motivation is part of
the psychology of lecturers and students, and many factors influence the psychology of
lecturers and students in online learning One of them is the boredom experienced by students
while participating in learning.

Learning motivation is any effort from within that recognizes learning activities and
establishes certain continuity and offers a way for learning activities to achieve the desired
goals. Success motivation is a person's effort and belief to identify learning goals with certain
success requirements and have the ability to overcome all obstacles that limit goal marketing.
In addition, the definition of success motivation can also be expressed as motivation intended
to pursue achievement, namely to expand or reveal potential (Purwanto, 2014).

In fact, students feel bored when they have to listen to the teacher explaining material during
online learning, sometimes students turn off the video and do other activities besides listening
to the lecturer's explanation, such as washing, sleeping, traveling, helping parents, doing
other course assignments, and other activities. other. So that students don't get bored,
lecturers need to innovate learning approaches, innovative learning media.

One of the innovations carried out is to develop a Project Based Learning learning model, a
Project Based Learning learning model is a mastery method that gives freedom to students to
plan learning activities, carry out tasks privately or collaboratively, and ultimately produce
work products that can be known by others (Mahendra, 2017). Currently, the government
recommends universities through IKU (university performance indicators) to implement
Project-Based Learning and Problem-Based Learning (Nizam, 2021). Problem Based
Learning or Problem Based Learning can grow students' thinking to be more active,
inspiring, and innovative (Barak & Yuan, 2021). The Project Based Learning model is an
approach that provides benefits for increasing student achievement in tertiary institutions
(Guo et al., 2020), besides that Project Based Learning can foster a collaborative nature,
develop individual knowledge among students and improve higher-order thinking skills, and
abilities for collaboration (Abu Hussain et al., 2014), (Pan et al., 2021), apart from that
Project Based Learning also trains students to hone students' collaboration (collaboration)
skills in project work, (Chounta et al., 2017) Project Based Learning as learning that uses the
Project as a medium in the learning process to achieve attitude, knowledge and skill
competencies. The emphasis on learning lies in student activities that produce products with
the skills to learn, analyze, create, to present learning products based on real experiences. The
product in question is the result of a project in the form of goods or services in the form of
designs, schemes, writings, works of art, works of technology/crafts, and others. Through the
implementation of Project-Based Learning, students will practice planning, carrying out
activities according to plan, and displaying or reporting the results of activities (Logan et al.,
2021).



Project-based learning (PjBL) is a form of active student-focused teaching characterized by
student autonomy, constructive inquiry, goal setting, collaboration, verbal exchange, and
reflection on real-world practice. it has been explored in different contexts and unique stages
of higher education, from elementary school to higher education (Kokotsaki et al., 2016)
PjBL has learning features that emphasize how students are able to develop critical thinking
skills. This allows them to be creative individuals and able to work collaboratively.

Syntax Project-Based Learning (Mulyasa, 2014), 1). Prepare project questions or
assignments, 2), Devise a project plan, 3). produce a schedule as a concrete step of a project,
4). Monitoring project activities and progress, meanwhile (Soleh, 2021) Project-Based
Learning Syntax, namely 1) Fundamental questions, 2) Design a product plan, 3) Arrange
production schedule, 4) Monitor project activities and progress, 5) Test the results, and 6)
Evaluation of learning experiences.

While the syntax that we developed for the project-based learning model is 1) Defining
issues, 2) Communicating 3) Mentoring and discussion, and 4) dissemination. In Class
measuring tools are carried out online with the Project Based Learning model. Before
carrying out Project Based Learning the lecturer gives pretest questions to students, with the
aim of knowing the initial competence of students before attending lectures, at the end of
learning the lecturer gives posttest questions. Project Based Learning is applied to measuring
tools for knowledge courses on the topic of measuring workpieces using calipers and
micrometers, material tracking was carried out 6 times face to face.

Products from Project Based Learning are videos on the use of calipers and micrometers
which are collected on Google Drive. From the description above, researchers will conduct
research on the effectiveness of bold learning using the Project Based Learning model using a
4-step syntax. The purpose of this study was to obtain information about the effectiveness of
applying the Project Based Learning model with the dare learning method in the measuring
instrument knowledge course in the Mechanical Engineering Department.

Methods
Research Design

The design of this research is a type of descriptive qualitative research, qualitative research is
a type of research that explores and realizes the meaning of several individuals or groups of
them originating from social problems (Creswell, 2016). Qualitative description or
(descriptive study) is research that seeks to explore or clarify a symptom, phenomenon, or
social reality that is currently happening, this research seeks to explain a number of variables
associated with the problem and unit studied, this research additionally aims to find expertise
in broad to the object of research in a certain period (Samsu, 2017). In this study the use of
project-based learning methods was applied to the knowledge measuring instrument course,
distance learning was used in this activity due to the Covid-19 pandemic. In distance
learning, Google Meet was used to carry out learning, between lecturers and students in their
own homes.

Sample and Population

Qualitative research no longer uses the term population but uses the term social situation,
especially social situation, social situation has 3 components, namely: location, people, and



activities of three factors that interact synergistically. In this study, the object of research is
online learning activities using the Project Based Learning model in the 2021 A measuring
instrument knowledge class which is held every Tuesday from 10.20 WIB to 11.40 WIB.

In this type of qualitative research, purposive sampling and snowball sampling are often used.
Purposive sampling is a technique for selecting a sample of data sources using certain
considerations, purposive sampling will make it easier for researchers to explore the social
object/situation being studied, while snowball sampling is a sampling technique that starts
with a small number of samples. becomes more because the data obtained is deemed
unsatisfactory (Sugiyono, 2010). In this study, the sample chosen was class A 2021 who took
lectures on measuring instrument knowledge. Data collection techniques in Project Based
Learning research use tests (pretest and posttest), observation, and interviews. The research
instruments used were test sheets, observations, interview scripts, laptops, and internet
networks.

Analysys Data Techinques

The method approach of knowing the validity of the data requires technical checking. The
implementation of inspection techniques is based on certain standards. The process technique
builds the validity of the data required by the inspection technique. Implementation of
inspection techniques on a number of certain criteria. There are four criteria used, namely the
degree of trust (credibility), dependability, certainty (confirmability), and transferability
(Prof. DR. Lexy J. Moleong, 2018).

This research is a qualitative research, data analysis techniques are applied using qualitative
data analysis which includes process and meaning. In addition, this study also uses
descriptive analysis techniques that function to describe research data. the process of data
analysis was carried out during and after data collection. The data analysis process adopted
and developed an interactive pattern developed by Milles and Hiberman (Sugiyono, 2009),
namely: data reduction, data presentation, conclusion drawing.

Result and Discussion

Phase Lecturer’s activity Students’ Activity
Determine 1. The lecturer determines the issues that will be
Issue made into topics for students to work on.

The lecturer determines the project to be worked
on by students, the determination of the project is
referred to from the learning objectives

2. The lecturer determines the purpose of selecting
issues.
Here the lecturer determines the purpose of
selecting projects to be worked on by students,
the project to be worked on by students is to
make a video recording of workpiece
measurements using calipers and micrometers,
videos made by students must be clear and good
and able to display process activity measurement
that is easily understood by the reviewer



Communication

Mentoring and 1.

Discussion

Determination

1.

1.

The lecturer socializes the issues and objectives
of selecting these issues to students.

After the lecturer determines the issue, the
lecturer socializes the project that students will
work on through a meeting using the Google
Meet application.

The lecturer explains the project targets to be
achieved.

The lecturer explains the target that will be
achieved if students do this assignment well
according to the soup set by the lecturer.
Together with the teacher students discuss the
project schedule.

When the lecturer meets with students in the
meeting room the lecturer discusses how long it
will take students to complete the project that has
been determined by the lecturer.

The lecturer explains the project implementation
rules (report rules, etc.)

The lecturer explains the procedure for
implementing reports and assessments of the
projects that will be carried out by students.
Lecturers provide guidance to students, and
groups and conduct small and brief discussions
regarding the findings of difficulties experienced
by students, monitoring and discussion activities
are carried out in WhatsApp groups and in online
rooms using Google Meet.

The lecturer assesses the products that have been
done.

2. The lecturer assesses the student's denomination.

1.

Students ask
questions
about issues
that have been
determined by
the lecturer.
Students ask
about the
schedule and
targets to be
achieved
Students ask
about
reporting
mechanisms
and report
formats

Students carry
out project
work

Students
Compile
reports
Students
consult the
lecturer

1. Students report

the final
project results
that have been
carried out by
uploading the
project results
on the link
provided

2. Students report

project work
activities
through
presentations




Pretest & Posttest scores

120

100

60

40

20 ‘
0

1234567 8 91011121314151617181920212223242526272829303132

M Pretest m Posttest

Figure 1: Pre-Test and Post-Test Graph

The graph above shows the number of students who took the pre-test and post-test exams,
namely 32 students. From the table above, we can see that students with codes 3, 8, 10, 13,
14, and 30 experienced a decrease in the value of the post-test results, a decrease in value for
code 3 from 70 to 63, code 8 from 79 to 64, code 10 from 76 to 73, code 13 from 66 to 57,
code 14 from 68 to 59, code 30 from 73 to 71 if the percentage of the average post-test score
is 6 students is 11%, while apart from the 6 students, 26 other students experienced an
increase in grades after completing the post-test scores, the average increase in grades in
percentage terms was 17 percent. After conducting in-depth interviews with 6 students who
experienced a decrease in grades, they experienced problems while carrying out the post-test,
the obstacles they experienced were internet signal disturbances and a less conducive
environment. From these two disorders, students are less focused and less concentrated.

Since the pandemic started, many human activities have been shifted online (Donthu &
Gustafsson, 2020). Some research shows that students may perform differently in various
modalities, and some may even perform better in an online learning environment (Cole et al.,
2017), students value active learning strategies more in an online learning environment,
students generally have a good perception of online learning even though they have
reservations around technology proficiency (Koohang et al., 2016), the challenges identified
widely with e-learning are accessibility, affordability, flexibility, learning pedagogy and
Education policy (Pokhrel & Chhetri, 2021) online learning at basically is the use of
technology for information dissemination (Tajik, Farnaz; Vahedi, 2021), online exams can
reduce the potential for cheating (Moralista & F. Oducado, 2020). Despite the fact that many
studies find students have positive attitudes towards online learning (Muflih et al., 2021),
students feel comfortable taking good exams online and face-to-face mode, that online exams
are stress-free and feel comfortable at home (Alghamdi & Ali, 2021).



Support device to learning
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Figure 2: Number of Students Who Have Device to Support Learning

The pie chart above shows that out of 32 students 97% of students have support devices that
support online lectures while 3% of students do not have support devices that support them.
The definition of having support devices in this study is that students have smartphones and
laptops that have specifications: 1) can support online meetings, 2) support for downloading
office data quickly, 3) support for making videos quickly, 4) support for editing videos
quickly, 5) support for opening, uploading Google Drive data quickly, 6) being able to access
Google form and work on google form questions quickly. From the data 3% of students who
filled out the observation sheet did not support after in-depth interviews, on average they
defined their device doesn't support as their device could not operate quickly for the 6
categories as above, but we can confirm that out of 32 students have smart devices phones,
laptops, and internet networks.

Technology in online learning will benefit all parties and support learning objectives and
improve the learning process pembelajaran (Haryana et al., 2022; Kustyarini et al., 2020).
One of the main challenges faced by tertiary institutions is to ensure the holistic development
of students both in terms of achieving generic attributes and developing competencies,
namely, creativity, thinking, teamwork, communication and collaboration, and independence.
To address this challenge, new technological transformations in education have led to the use
of additional instructional tools, such as project-based learning (Alt & Raichel, 2022), With
the development of modern technology, it is beneficial to create a smart learning environment
so that students can become smart learners by smart space tools and smart pedagogy
(Budhrani et al., 2018), mobile devices and technologies help learners expand their learning
space and time, objects, and opportunities to enhance their cognition, engagement, and
interaction (Hwang & Fu, 2020).

Have a measuring tool
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Figure 3: Number of Students Have Measuring Tool



The pie chart above shows that out of 32 students 100% have a caliper and micrometer
measuring instruments. A good learning process requires complete tools as media in the
process (Fayez et al., 2021). The existence of media as a learning tool for students makes it
easier for them to explore so they can understand the material being taught (Kustyarini et al.,
2020).

Motivation
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Figure 4: Students Motivation Chart

The pie chart above shows that 97% of the 32 students have the motivation to study, while
3% do not have the motivation to learn slides and micrometers, these students do not have
motivation because they don't really want to enter the Mechanical Engineering department,
these students go to school only because they are forced by parents.

Mental health problems can significantly interfere with students' academic success and social
interactions (Wyatt et al., 2017), thereby affecting their future careers and personal lives.
Students who have good mental health can face learning barriers due to environmental factors
(Cheng et al., 2023) (Katzman & Stanton, 2020). When students feel they can control their
emotions, positive results can encourage increased interest in further learning (Moors et al.,
2013). The socially driven intention is a major factor to be considered in an online learning
environment (Chaker et al., 2022). Students with good mental health show significantly
greater perceived learning outcomes than their peers (Wei et al., 2023). Various researchers
warn of the negative impact of COVID-19 on mental health around the world, such as stress;
worry; depression, or post-traumatic stress disorder, which may result from long periods of
confinement; uncertainty; fear of infection; moral pressure; solitude; grief; and economic
crises (Kim & Park, 2021).

Interview Result Data (Depth Interview)

The Depth interview was conducted on Friday, October 15th 2021, at 13:30 WIB using
Google Meet media, the number of respondents was 32 respondents with 4 categories, before
conducting the Depth interview the researcher asked students for permission to conduct the
Depth interview, and convey the purpose of conducting the Depth interview. In this activity,
the respondents were 2021 A students in the measuring instrument knowledge course.

The implementation of the dept interview went smoothly, the respondents were asked
questions according to the planned script left-hand grid. From the results of interviews with
observers, several data findings were obtained, including:
a. Learning with the Project Based Learning Model is effective because it allows
students to develop themselves.
b. The application of the Project Based Learning model in online learning is influenced
by signals, internet quota, I'T mastery skills, and devices owned by students.



c. The negative side of applying the Project Based Learning model is that students have
to provide measuring instruments independenutly through purchasing or borrowing.

d. Students feel bored, bored, and hurt their eyes and ears if they stare at the screen of
their smartphone or laptop for too long and listen to sounds through their hands-free.

e. The environment around students also determines learning activities.

The Influence of Project Based Learning Learning Model on Online Learning in
Measuring Instrument Knowledge Course

Table 1: Studens Score

ID Post-  Project Detimination Final
Test Score Score Score
Score

student 1 100 94 80 91.33
student 2 87 86 70 81.00
student 3 63 88 79 76.67
student 4 71 80 78 76.33
student 5 90 85 80 85.00
student 6 87 90 90 89.00
student 7 81 88 80 83.00
student 8 64 98 75 79.00
student 9 80 87 80 82.33
student 10 73 80 85 79.33
student 11 86 87 80 84.33
student 12 56 88 75 73.00
student 13 57 78 75 70.00
student 14 59 80 75 71.33
student 15 79 88 80 82.33
student 16 100 100 85 95.00
student 17 90 97 84 90.33
student 18 93 98 76 89.00
student 19 83 90 89 87.33
student 20 53 87 87 75.67
student 21 90 89 80 86.33
student 22 97 88 80 88.33
student 23 100 90 80 90.00
student 24 85 80 86 83.67
student 25 73 85 80 79.33
student 26 86 85 86 85.67
student 27 65 80 80 75.00
student 28 90 86 80 85.33
student 29 100 80 80 86.67
student 30 71 80 76 75.67
student 31 93 80 75 82.67
student 32 81 80 80 80.33

Average 80.72  86.63 80.19 82.51




In the knowledge course, the learning achievement measurement tool that has been
determined is that students can measure work objects using calipers and micrometers, the
lowest standard value determined is 60, and for students who get scores below 60 (D) the
student said to be incompetent, the following are the value criteria for student A: 80-100
(very competent), B; 70-79 (competent), C 60-69 (quite competent), D 50-59 (not
competent), from the data above 22 students enter at the very competent level, while 10
students enter at the competency level.

From observational data and in-depth interviews, it was obtained data that the facility factor
is very supportive in online learning activities with a project-based learning model, the data
obtained by students 97% who take part in this study are supported by devices, and 100%
have smartphone and laptop devices, besides that students, 100% of those who attend lectures
have vernier caliper and micrometer measuring media. The role of learning media is very
important in this lecture. Measuring instrument courses are courses that have credits
weighted, in this course even though they are theoretically written, to achieve the learning
objectives, namely students can measure workpieces using calipers and micrometers, students
apart from mastering theoretical competence students must be able to have practical
competence measurement. Therefore, in the Project Based Learning model, the facility factor
is very important because, if students have smartphones and laptops, students can attend
lectures well, students can attend online meetings, take online exams, make videos, and learn
the theory of using sliding calipers. Meanwhile, the facilities for measuring calipers and
micrometers are very important because if every student can provide a measuring instrument
for calipers and micrometers at their home, students can routinely learn and practice using
calipers and micrometers at home until they are very competent in using these measuring
instruments.

The use of the project-based learning model in online lectures has positive impacts such as:
* Making students study independently
* Eliminate boredom
* Reducing sleepiness
* Reducing eye pain caused by listening to smartphones and laptops for too long
* Reducing internet consumption costs

In addition to learning media factors, motivational factors are very important for achieving
learning objectives in this course, learning motivation comes from within themselves
(Mustadi et al., 2022), which seems to be an important factor in determining success.
Material and personal needs (input dimension, out of 32 students 3% said they did not have
motivation while 97% claimed they had motivation, 3% admitted they did not have
motivation because the major they chose did not suit their wishes, they went to college
because their parents forced them. However, although he was not motivated that the final
score of the student was included in the very competent criteria, this was because before he
took this course he had prior knowledge about the use of calipers and micrometers, so this
learning did not contribute to his competence. The role of motivation in achieving goals is
very important (Furnham et al., 1999) and Tang & Sampson (2017) said that motivation is
very important in learning.

Conclusion

The application of the Project Based Learning learning model to online learning is very
effective in achieving learning objectives, this is evidenced by 22 (69%) students who are



very competent in measuring workpieces using calipers and micrometers, 10 (31) students
have the competence to measure workpieces using tools measuring and caliper, all of 32
students have criteria according to learning objectives. The syntax for the project-based
learning model developed is a) Defining issues, b) Communicating, c¢) Mentoring and
discussion d) Dissemination, which has positive impacts such as a) Making students study
independently, b) Eliminating boredom, c¢) Reducing sleepiness, d) Reducing eye pain due to
too long listening to smartphones and laptops €) Reducing the cost of consuming the internet,
to carry out online learning using Project-based learning with this syntax must be supported
by learning facilities and student learning motivation (Mathew et al., 2019).
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