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Abstract. This study aims to determine the feasibility of classroom management in 21st century learning through the development of
innovation configuration maps. 21st century learning provides opportunities for teachers to innovate to increase success in learning.
Teachers can describe the 21st century learning environment, through the development of innovation configuration maps. This study
used a quasi-experimental method with students in class using maps to develop IC maps based on the Caring-Based Adoption Change
Model (CBAM). The results show that 21st century skills can be realized in learning environments through content-based and project-
based approaches, but equally important is having 21st Century Ecology.
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I. INTRODUCTION

The main reason many education reforms are unsustainable
is because of the many individual definitions that describe
these reforms (Dede, 2019). The focus of recent educational
reforms is related to 21st century skills. Various definitions of
21st century skills relate to high-level knowledge. While
others focus on using technology for communication and
collaboration, others will focus on digital literacy, visual
literacy, or more discrete content-related components such as
financial literacy and global understanding. This lack of
consistent definitions can lead to confusion among the public.
Without a consistent operational definition, it is difficult to
determine whether 21st century teaching and learning is truly
happening.

Despite the lack of consistent definitions, there have been
several attempts to define 21st century skills and learning. [1]
examines four of the most prominent: Partnerships for 21st
Century Skills (P21); enGauge 21st Century Skills (Metiri and
NCREL); American Association of Colleges and Universities;
and the Organization for Economic Cooperation and
Development. Two common elements were found among
these frameworks—the inclusion of the revised ISTE
Standards and the construction of digital literacy. While each
framework has unique components (for example, enGauge
includes visual literacy, while P21 does not), it is recognized
that as a whole, they are relatively parallel—but still different.

When considering this in the perspective that one must first
have an understanding of implementation before one can
begin to determine effectiveness [2], it is clear that there is a
need to clearly document what 21st century learning and the
learning environment is before it can be implemented.
develop an effective assessment of the impact or level of
understanding of educators in implementing innovations.
Therefore, the aim of this study was to document the various
ways in which 21st century skills are manifested in the
classroom using the Concern-Based Adoption Model (CBAM)
Innovation Configuration Map constructs. “IC maps are a
summary in words of the various ways the key components of
an innovation can be made operational” [3]. This virtual
image serves as a benchmark that will enable teachers to

better determine whether the lessons learned are helping
students acquire 21st century skills (which is the true goal of
21st century classrooms.

Partnership for 21st Century Skills [4], defines that
creativity and innovation, critical thinking and problem
solving, as well as communication and collaboration (4C) are
learning and innovation skills needed to prepare students for
life and an increasingly complex work environment in
Indonesia and in world. In addition, the Partnership for 21st
Century Skills (P21) points out that curricula and pedagogy
should incorporate 21st century interdisciplinary themes
(global awareness, financial literacy, economics, business and
entrepreneurship, civic literacy, health literacy, and
environmental literacy) into practice. traditional teaching with
the aim of increasing students' understanding of academic and
standards based content [5]. [6].

Many of the skills included in the 21st century framework
extend beyond the classroom. With the advancement and
importance of technology, as well as the rapid changes in
technology in today's world, it is important to demonstrate
functional and critical thinking skills. These skills include
information literacy, media literacy, and ICT literacy
(information, communication, and technology). Life and
career skills go beyond thinking skills and content knowledge.
To navigate the complexities of life and work environment in
a globally competitive information age, P21 states that
students need to focus on developing skills such as flexibility
and adaptability, initiative and self-direction, social and cross-
cultural skills, productivity and accountability and leadership
and responsibility [7], [8]. Naturally, it is the teacher's
responsibility to provide these experiences. Relevant to this
study, [9] stated that in an effort to promote 21st century skills,
many schools are implementing laptop initiatives in an effort
to increase students' acquisition of 21st century skills.

It is important in this study to adopt “organic, dynamic, and
complex responses” in education [10] to better understand the
use of educational technology in schools. Zhao and Frank
point out that this type of approach will help shift research
focus on factors influencing educational technology adoption
from isolated events to considering these events in the context
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of each other and the individuals involved. In this case, an
ecological perspective is used to study the use of educational
technology by teachers in the classroom. The use of an
ecological perspective is a recognition that for true
educational technology adoption and integration to be
understood educational technology researchers must look at
the whole not just parts of the teaching and learning
environment.

Given that this study aims to describe the complex and
dynamic nature of the 21st century learning environment by
focusing on how individual parts interact and affect the whole,
an ecological framework was used for this study. Research is
conducted by examining classrooms and what happens in
them by considering the complete environment, different
individuals (and groups of individuals), physical space, and
available educational technology tools. Research does not
look at students or teachers or contexts separately; rather, an
examination of the 2Ist century teaching and learning
environment in which individuals relate to each other and
their environment is conducted.

II. RESEARH METODOLOGY

This research uses mixed methods, namely development
and quasi-experiments. In the research, an Innovation
Configuration Map (IC Map) was developed to represent the
different ways of 2l1st century skills. Innovation
Configuration Map (IC Maps) is a way to provide an overview
of innovation adoption. The development of the IC Map is not
intended to represent an assessment of the implementation of
different innovations or describe learning outcomes, but is
intended to provide a diverse picture of the implementation of
innovations [11]. In this study, innovation is defined as a 21st
century skill set forth in the 21st century learning framework.
This framework was chosen because it is the newest, most
well-known, and has direct application to the learning
environment. IC Map's premise recognizes that the adoption
of an innovation can take many different configurations when
implemented and that every configuration is valid. When
thinking about 21st century skills, researchers also recognize
that it can be very difficult to cover all 21st century skills in
one lesson or learning experience.

In this study, there are two specific objectives that can be
developed in the IC Map. Given the various definitions of 21st
century skills, the first objective is to identify the different
ways in which 21st century skills are manifested in and
outside the classroom. Second, and in a forthcoming
manuscript, the researcher plans to use the IC Map, to develop
a universal set of criteria for self-evaluation and
administration of 21st century teaching and learning. These
configuration maps have multiple assessment resources on the
website they are created for (e.g. Mile Guide 2019), however,
the app is more designed to assess readiness or provide
insights for assessing individual skills (e.g. using an e-
portfolio or asking students to respond to a virtual scenario
demonstrating skills solve the problem) [12].

III. RESULT AND DISCUSSION

This research identified several configurations of the 21st
century learning environment. Although the research was
conducted in schools with a good reputation for technology
and innovation, not all elements of the 21st century learning
environment utilize this technology. In this study, an IC map
was created on various ways of 21st century skills that can be
used in the classroom. Research identifies two configurations,
one is more traditional and content-based, and the other is a
project-based approach to teaching and learning. Each
configuration includes the use of technology. The research
findings prove that environmental culture as a whole is a
factor in the success of a lesson.

As the configuration emerges from the data, it becomes
clear that even though there are two configurations, there is a
common ecology of interaction between the individual and
space and in these two configurations for 21st century skills.
Figure 1 shows the relationship between what we observed at
all times during the study, but it is not unique to any one
particular configuration. It can be seen in Figure 1 which is
interpreted that 21st century skills are an integral part of the
entire experience in schools. Classroom and school cultures
allow students the opportunity to engage in 21st century
learning [13], [14]. The role of 21st century ecology provides
consideration of two configurations for performing 21st
century skills.

21" Century
Ecology
* School Programs
Configuration 1 ¢ Classroom Charateristics
* School/Classroom/
Parent/Community

Configuration 2

Figure 1. 21st Century Skills Ecology.

An important factor the research found is that a teacher
can be more traditional in his approach, but can still provide
opportunities for students to engage in 21st century learning
[15], [16]. School programs, communication with schools,
and school administrators’ expectations of class
characteristics are all ways of promoting or implementing
21st century skills [17]. School programs such as arts, math
olympiads, and leadership provide opportunities for students
to be creative (through art and dance) and become critical
thinkers and problem solvers (math olympiads and
leadership). These programs are facilitated by teachers and
there is a natural link between these programs and learning.
For example, leadership in class discussions. Art programs
held at the school allow students to create computer-based art
as well as make meaningful connections between art and
academia. Students at school go on field trips to various
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locations and utilize classroom resources to prepare for and
attend field trips [8].

Communication plays a key role in the 21st Century
Ecology of schools [19]. More specifically, technology-based
communication is the hope of teachers and principals. Parents,
teachers and school administrators use social media and other
Internet-based tools to communicate about what's going on at
school. All teachers in the school have access to the class
website hosted by the operator and teachers are expected to
post announcements, homework, educational website links
and general communication items for parents [20]. The school
administrator maintains a blog and Facebook page (using
Instagram pictures regularly) as a way to keep the community
and parents informed about the school. Principals use LMS or
other media to communicate with teachers about daily
events/announcements and highlight effective practices. The
LMS is used as a communication tool by all members of the
ecology for various purposes (eg school-related inquiries,
routines, announcements and other school events) [21].

IV. CLOSING

Based on the discussion it can be concluded that this study
identified two different configurations for introducing 21st
century learning, and found that the instructional approach is
equally important in learning which is the ecology of the
school and the class as a whole. Therefore, the teacher's role
as a learning facilitator needs to be continuously supported.
Need to share ways to promote community in the classroom
through management strategies, classroom setup, and how
they communicate with students, parents, and the wider
education community. The encouragement and motivation
needs to be continued to discover and try new things, and at
the same time they don't feel they have to change everything
about their teaching. The importance of using technology is
growing, meaningful, and not limited to student learning
activities.

Finally, as educators, teachers need to be comfortable
with being able to effectively model and promote 21st century
teaching and learning in the classroom. To achieve this, it is
necessary to ensure that the understanding possessed by 21st
century teaching and learning in the classroom environment,
both formally and informally, needs to be strengthened.
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