ATLANTIS

PRESS

Advances in Economics, Business and Management Research, volume 222

Proceedings of the Eighth Padang I nter national Conference On Economics Education, Economics,

Business and M anagement, Accounting and Entrepreneur ship (PICEEBA-8 2021)

Collaborating Project-Based Learning and Steam
Practices at Indonesia’s Universities Using Technology
Support System
Miranti Puspaningtyas®”, Sulastri Sulastri?, Sulikah Sulikah®

123 Economic Faculty, Universitas Negeri Malang, Indonesia.
*Corresponding author. Email: miranti.puspaningtyas@fe.um.ac.id

ABSTRACT

The article objective of this research is to study the application of assignments in Project-Based Learning. Having used
a case study method, the researcher conducted some interviews with several lectures and obtained some information on
the implementation of Project-Based Learning. There were 5 resource persons in this activity from several universities
in East Java. The results of this study found that in the implementation of learning activities that can be adapted to
universities, the author requires supporting documents and improving outputs in the form of Appropriate Technology.
The resulting output also has a use-value that is much more useful for the application of science. The combination of
PJBL and STEAM in learning requires supporting documents such as SOPs for implementing PJBL, report formats,

timelines, and stages and must be presented in public.
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1. INTRODUCTION

Learning in the 4.0 era refers to and leads to the
realization of educational output following the demands
of the 4.0 era. Educational outputs that are following the
4.0 era are individuals who have a noble character, can
think critically and creatively, have good social skills
including being able to work together and communicate
socially, and are skilled in the field of information
technology. The strategy taken to achieve the educational
output is to apply a learning model that emphasizes
student center learning. The results of observations of
accounting learning in universities show that learning
activities are still centered on lecturers, besides that
students' critical thinking skills are still low. This is
evidenced in the learning process in the classroom when
the lecturer gives an issue for students to respond to, most
of the students are passive. The thinking process of
students is only based on memorization. When the
lecturer gives questions that are not following the
material they have memorized, students are immediately
confused and cannot work on the problem. Critical
thinking skills are the ability to solve problems rationally
according to logical stages and provide more efficient
solutions[16]. The ability to think critically trains
students to make decisions from various points of view

carefully, thoroughly, and logically. Through critical
thinking skills, students can consider the opinions of
others and can express their own opinions. A learning
model that can improve students' critical thinking skills
is to apply the Project-based learning model. Project-
based learning is a learning model that uses projects/
activities as a learning tool to achieve attitude,
knowledge, and skill competencies [8]. The project-
based learning method can develop students' thinking
skills, develop students' creativity, and encourage
students to work together in a team [2].

The implementation of a model project-based
learning that is under the development of technology use
needs to be supported by a combination of STEAM
approaches. In the STEAM approach, learning is carried
out using a combination of five sciences namely science,
technology, engineering, arts, and mathematics,
thoroughly and related to each other as a pattern of
solving problems.

However, the obstacle faced by the lecturers in the
class was suitability of the implementation of the model
Project-Based Learning with the STEAM approach. The
need for implementation guidelines for lecturers in giving
assignments to students. There needs to be benchmarking
on lecturers at other universities to compile an ideal guide
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and assessment document for both lecturers and students.
Project-Based Learning (PjBL) can develop solving
skills in working on a project that can produce something
[15]. The general objective of this research is to study the
application of assignments in Project-Based Learning.
The current era of 4.0 learning requires humans to have
technology skills and information management, learn and
innovate, have a career and have global awareness, and
have a character to meet the high market demand for
products based on science and technology [18]. The
learning process in higher education must of course be
able to meet these demands. The learning model applied
in higher education should be based on student center
learning.

This article provides an overview of learning
practices using the Project-Based learning model in
various universities. We are interested in the
collaborative experience of lecturers in several
universities in East Java because they have different
characteristics and policies in the standard of learning
implementation. We also investigated whether there may
be differences in the implementation of learning using the
Project-Based Learning model with a STEAM approach.
Therefore, the research questions that guide our research
are: How are the experiences of lecturers at other
universities in implementing Project-Based Learning? Is
there a special format/document regarding the practice
guide in the field?

PBL is a learning model that involves students in
developing their own conceptual understanding by
working on "real world" projects independently over a
long period of time [22]. Buck describes PBL as a method
of teaching students to acquire knowledge and skills
through long-term work to investigate and respond to
real, interesting and complex questions, problems” [3].

PBL invites students to investigate “real world”
problems by conducting collaborative discussions and
direct investigations in the field. The guidelines used to
develop PBL lead to meaningful student learning: (a)
create a need for students to acquire knowledge, (b)
engage students actively in building their understanding
of content, and (c) help students organize content,
knowledge, and their abilities. [13]. According to Krajcik
and Czerniak, The PBL model is a structured procedure
around questions about a real thing and focuses on
learning activities. The involvement of students to
develop standards-based learning products is also very
much needed [14]. Buck illustrates the PBL unit as a
“gold standard” which has seven main elements that can
build students' content knowledge and 21st century skills

[3].

Previous research has identified the application of
PBL to address student motivation, academic
achievement, and career planning. Other research has
also found that student involvement in PBL units will
lead to improved student knowledge, 21st century-
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appropriate process skills, and better standardized
assessment performance. [5]. Positive effects on learning
are researched across different ethnicities, ages, and
academic levels [13]. In terms of meta-analysis in the
fields of science and technology, engineering, and
mathematics, Freeman identified the advantages of PBL
over traditional teaching methods for students [9].
Holmes also reinforces the previous opinion that
secondary school students who take an active role in PBL
in mathematics subjects have good intrinsic motivation
and critical thinking skills and are valued peer tutors [11].

Sari et al. found that high school students' interest in
engineering increased and believed that the skills they
learning were assistance in pre-employment [20]. The
recommendations state that PBL as an approach to help
facilitate the exploration of careers and employability
skills of secondary school students. The PBL Learning
Model expects students to learn specialized knowledge
and soft skills such as critical thinking, problem solving,
communication, self-management, project management,
and collaboration. [16]. Thus, it is expected that PBL
competencies have alignment with ASCA Mindsets &
Behaviors [1].

STEAM METHOD

A study in the United States of undergraduate
education in science, mathematics, and engineering
proposed program recommendations for interdisciplinary
education [14]. STEAM was initiated, which combines
the concepts of interdisciplinary, multilevel, and applied
education comprehensively. STEAM has a major affect
on the American curriculum, evaluation, primary and
higher education, as well as student aptitude and
adaptability [10]. Meanwhile, Yakman, et al. recommend
interdisciplinary  integration  between  Science,
Technology, Engineering, Arts and Mathematics
hereinafter referred to as "STEAM". Thus, the STEAM
framework on interdisciplinary and multidisciplinary
was built to encourage comprehensive student quality.

Then, how to implement the Project-Based Learning
method in collaboration with STEAM in universities in
Indonesia? Based on these questions, this research is
expected to find various supporting documents, stages,
and technical implementation of the appropriate method.

2. METHOD

This research was conducted using case study method
at universities in East Java. The rationale of the object of
research is that an Accounting Lecturer in East Java is a
subject teacher by applying PBL. In this research, data
was collecting through interviews and observation. This
interview involves several lecturers in the accounting
department which using PBL as the method.

Furthermore, observations were made by observing
the learning process that took place in universities. This
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observation aims to observe behavior in the classroom by
looking at the implementation of Project Based Learning,
student  activity, student motivation, students'
understanding of the material and application of project
based learning procedures. After the observation data is
collected, supporting evidence is needed in the form of
information from the lecturer as a learning scenario
writer about how the implementation of the lesson plan is
carried out.

Then, the results of the interviews were cross-checked
with observations regarding the implementation of
Project Based Learning combined with STEAM. It does
this by "splitting" the data, i.e. a process that focuses on
some data and ignores others. [6]. Stages of analysis of
the results of the comparison of observation and
interview data through several phases, including data
reduction, data presentation, and drawing conclusions, as
well as data verification. The use of source triangulation
aims to test the validity of the research results based on
observation and interview data. In addition, the
possibility of bias is anticipated by conducting resource
checks.

3. RESULTS AND DISCUSSION

The IDDOL learning strategy has been researched
Implementation of the Project-Based Learning method
carried out by lecturers in lecture activities in the
Accounting Department is the same as the guidelines for
implementing PJBL in general. Lecturers design lectures
for one semester with all activities that will be carried out
by students. The selection of activities for students to do
in class is always adjusted to the material to be taught and
the atmosphere and condition of the class.

The lecturers who became resource persons in this
study explained that it was necessary to compile in detail
the implementation. This preparation process is referred
to as the process of preparing learning scenarios. The
learning scenario becomes a reference document for
students and lecturers in carrying out each activity,
including if the lecturer uses the PIJBL method combined
with STEAM. Lecturers also use the latest technology
media intending to support the quality of learning in the
Accounting Department. This is following the statement
submitted by Mrs. Lala below.

"Yes, that's right, Ms. | always design learning
scenarios starting from the preparation stage of materials,
tools, materials, and learning media that should be used
based on the topic. If possible, the latest technology, sis,
let's adjust the Industrial Revolution Era 4.0."

Of the 5 interviewees, all five of them carried out
learning using the PjBL-STEAM method in core
accounting courses such as Auditing, Accounting
Practicum, Taxation, Management Accounting,
Financial Management. , etc. Assignments are carried out
by sending students to look for primary data and visiting
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sources directly. At the beginning of the lecture, the
lecturer explained the technicalities and guidelines for
carrying out fieldwork with the rules and ethics that apply
when collecting data. The lecturer also explained the
need for field observations before taking data either by
interview or questionnaire method.

This explanation is in line with the explanation from
Mr. Danang as follows:

"If 1 was before the students went out in the field, it
was necessary to explain in advance what the students
had to do so that the students did not do anything in vain
while in the field."

Students were also asked to make notes in the form of
the logbook, which is a record of daily activities, and
reporting to lecturers a maximum of 1 time a week. The
function of the guidance activities carried out within that
period is as a step of monitoring and directing lecturers
to students.

The lecturer also ensures the use of technology that
must be used in Project-based Learning-STEAM
learning. Cross checks are carried out by lecturers by
looking at the timeline and stages that have been prepared
by students to ensure that everything done by students is
still on track. The experience of Mr. Arisona, one of the
speakers in this study stated that the Project-Based

Of the 5 interviewees, all five of them carried out
learning using the PjBL-STEAM method in core
accounting courses such as Auditing, Accounting
Practicum, Taxation, Management  Accounting,
Financial Management.etc. Assignments are carried out
by sending students to look for primary data and visiting
sources directly. At the beginning of the lecture, the
lecturer explained the technicalities and guidelines for
carrying out fieldwork with the rules and ethics that apply
when collecting data. The lecturer also explained the
need for field observations before taking data either by
interview or questionnaire method.

This explanation is in line with the explanation from
Mr. Danang as follows:

"If | was before the students went out in the field, it
was necessary to explain in advance what the students
had to do so that the students did not do anything in vain
while in the field."

Students were also asked to make notes in the form of
the logbook, which is a record of daily activities, and
reporting to lecturers a maximum of 1 time a week. The
function of the guidance activities carried out within that
period is as a step of monitoring and directing lecturers
to students.

The lecturer also ensures the use of technology that
must be used in Project-based Learning-STEAM
learning. Cross checks are carried out by lecturers by
looking at the timeline and stages that have been prepared
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by students to ensure that everything done by students is
still on track. The experience of Mr. Arisona, one of the
speakers in this study stated that the Project-Based
Learning model combined with the STEAM approach
made it a challenge for both lecturers and students. He
also explained that the output of student learning
activities is of higher quality due to the use of the
approach STEAM which requires that the output,
although mathematically still looks beautiful or good, is
also an appropriate technology.

At the end of the lecture, the lecturer asked the
students to present the results of the fieldwork and show
the output in the form of appropriate technology or the
appropriate design that had been proposed by the students
in the previous stage. They have to report the results of
the fieldwork according to the template provided by the
lecturer so that they have limits on what they are
researching. In fact, if needed to be exhibited in the
audience of the Accounting Department or appropriate
technology exhibitions or even published in accredited
journals.

Indirectly, learning using the PJBL model combined
with the STEAM approach will teach students about data
collection and provide their own experience for students
when later taking data related to courses in the
Accounting major when processing thesis.

4. CONCLUSION

Based on the above explanation, the implementation
of PJBL combined with STEAM has a more targeted and
measurable output. The resulting output also has a use-
value that is much more useful for the application of
science. The combination of PJBL and STEAM in
learning really requires supporting documents such as
SOPs for implementing PJBL, report formats, timelines,
and stages and must be presented in public.
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