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STRUCTURE AND PECULIARITIES OF THE CHALLENGE BASED
LEARNING APPROACH

Abstract. Today’s students are presented with content-centric assignments that meet
standards but lack a real-world context and opportunities for active participation. Because these
assignments often fail to engage students, they can lead to uninspired work and a gradual process of
disengagement. To address this need, Apple Inc. worked with teachers and leaders in the education
community to develop a new approach to teaching and learning called Challenge Based Learning.
Challenge-based learning (CBL) is a pedagogic approach for K12 education pioneered by education
staff at Apple, Inc. that has its roots in problem-based learning and the work of John Dewey. The
approach focuses on increasing student engagement. Unlike problem-based learning, CBL is a
collaborative learning experience in which teachers and students work together to learn about
compelling issues, propose solutions to real problems, and take action. The approach asks students
to reflect on their learning and the impact of their actions, and publish their solutions to a worldwide
audience. This article discusses the formation and characteristics of the Challenge Based Learning
approach.
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«MaceJsere Herizaesin OKbITY» TICUIIHIH KYPbLIbIMbI MEH epeKIeiKTepi

Angarna. Kazipri cTyeHTTepre craHfapTrapra colikec KeJeTiH, OipaK HaKThl KOHTEKCT IMeH
OelceHal KaThbICy MYMKIHJIII >KOK Ma3MyHFa OarbITTajJfaH TalchlpMaliap YCHIHBUIAABL. By
TarcelpManap keOiHece CTYAGHTTEpAl KbI3BIKThIpa alMalTBhIHIBIKTaH, oJylap IadbITTaHOaraH
KYMBICKA XoHE OIpTIHJEN aXblpaTy HpoleciHe oKemyl MYMKiH. OChl KaKeTTUIIKTI ILIemy YIIiH
Apple Inc. myranimaepmeH xkoHe OuTIM Oepy KOFamIacThIK KelIbacuIblIapbIMeH O1piiecill OKbITY
meH okynarel Challenge Based Learning ngen aramaTelH jkaHa Tocinai a3ipieni. Macenere
Herizaenin okeiTy (Challenge-based learning (CBL)) — 6yt Apple, Inc koMmaHusICBIHBIH O11iM Oepy
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KbI3METKepiepi 6actamambuiblk eTkeH K12 Ginim OepyiHe apHanFaH MeJaroruKaiblK TOCUI, OHBIH
TaMBIPbl MPOOJIEMANBIK OKBITY MeH J[oH [IpoWaiH JKyMbICTapblHAaH Oacrtay ananubl. By Tocin
OKYyIIbLIAPJABIH  OCJCEHIUTIriH  apTThIpyFa  OarpiTTanFad.  [IpoOiieManblk  OKBITYJaH
alBIPMAIBUTBIFBI, MOCEJIETe HEri3NETiN OKBITY — OyJ OipJIeCKeH OKBITY ToKipuOeci, MyHIa
MYFaJimMep MEH OKYIIbUIap OipJiecim, KbI3BIKTHIPATBIH MAceneNep i OiTyre, HaKThl MICEIeIepIiH
YTBIMJIBl TICIIIMJAEPIH YChIHYFa JKOHE 1C-OpEKEeTKe Kelledi. ATaJIMBIII TICUI CTYACHTTEpPCH
OJapAbIH OKYBl MEH iC-OpeKeTTepiHiH ocepi Typasibl OiJIaHYyJbl JKOHE OJapAblH IIeIIiMIepiH
IOYHUESKY3UTIK ayIUTOPHsIFa Kapusiayabl cypaiabl. byn makamana «Macesere Heri3aemin OKbITy»
TOCUITIHIH KaJIBINTACYbI, KYPbUIBIMBI MEH €pPEKIIETIKTEP] TATKbUIaHAIbI.

KinT ce3aep: Mocesnere Heri3emin OKbITY TICLI, OKBITY OPTachl, OIpJIeCKeH OKY TaXKipuoOeci,
Oaranay crparerusicel, X XI Facwlp JaFrabpuUIapbIH TAMBITY.
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CTpyKTypa M 0CO0EHHOCTH MOAX0a K 00Y4YEeHHI0, OCHOBAHHOI'0 HA 32/1a4aX

AnHoTanus. CeroAHsIIHUM CTyJEeHTaM MpeJIaraloTcsi KOHTEHT-OPUEHTUPOBAHHBIC 3a/1aHNUS,
COOTBETCTBYIOIIIME CTAaHJAApTaM, HO JIMIIEHHBIE PEaJbHOr0 KOHTEKCTa M BO3MOXHOCTEH st
aKTUBHOTO YydacTusa. [lockoibKy STH 3aJaHMs YacTO HE MPHUBICKAIOT CTYIEHTOB, OHH MOTYT
MIPUBECTH K CKYYHOH paboTe M IMOCTETIEHHOMY TPOIIECCY OTCTpaHeHUsl. UTOOBI YIOBIETBOPUTH ATY
notpedbHocts, Apple InC. BMecTe ¢ yuuTensMH W JHAEpaMH 0Opa30BaTEIBHOTO COOOIIECTBA
pa3paboTalia HOBBIM MOJXO0]T K MPENoJAaBaHUI0 U 00y4deHuIo o1 HazBaHueM «OO0y4ueHHne Ha OCHOBE
BbI30BOB». OCHOBaHHOE Ha 3amadax oOyueHue (CBL) — 310 memaroruyeckuii moaxoa K 00yueHHIO
K12, BmepBble MPUMEHEHHBIN MeaaroruyeckuM mepconamom Apple, Inc., koTopeiit Geper cBoe
Hayajio B MpoOJIEMHO-OPUEHTUPOBaHHOM 00ydeHuu U padorax /xona [ptou. Ilonxon HampasieHn
Ha TIOBBIIICHWE BOBJICUYECHHOCTH CTYACHTOB. B omimmume oT mpoOIeMHO-OpUEHTHPOBAHHOTO
obyuyenus, CBL — 3To coBMecTHBIH yueOHbIH mpolecc, B KOTOPOM YUUTENS U YIEHUKH paboTaroT
BMeCTe, YTOOBl y3HaTh O HACYIIHBIX MpOOJeMax, MPEUIOKUTh PEIICHHs pealbHBIX MpoOJieM U
npuHATH Mephl. [loaxon mpemmaraeT CTyAeHTaM 3aaymMaTrbcs HaJ CBOMM OOY4YeHHEM U
BO3/JICHICTBUEM CBOMX JEMCTBHUI M ONMyOIMKOBAaTh CBOM PEIICHHUS JJIi MUPOBOW ayauTopuu. B aToit
cratbe o0cyxkaaercst (OpMUPOBAHME U XaPAKTEPUCTUKU MOJXO0AAa K 0OYy4EHHIO, OCHOBAaHHOMY Ha
3amadax.

KiroueBble cjioBa: 1moaxoJ k 00yuyeHHI0, OCHOBAaHHOMY Ha 33jayax, cpesia 00y4eHusi, ONbIT
COBMECTHOTO OOYYEHHsI, CTPATEIHH OIICHUBAHWSI, Pa3BUTHE HaBBHIKOB 21 Beka.

Introduction

Challenge Based Learning is a collaborative learning experience in which teachers and
students, schoolteachers and students work together to learn about problems, challenges, and make
suggestions and actions to solve specific problems. This approach encourages students to deal with
challenges based on their knowledge, to communicate to the world audience the effects of their
actions in dealing with those challenges and the decisions they have made to address those
challenges. Before touching upon its formation, let us define the meaning of the word “challenge”.
The word “challenge” has several meanings in English. It has a number of translations as
“challenge”, “problem”, “difficulty”, “difficult problem”.

Webster's New International English Dictionary considers the etymology of the word
challenge and offers the following definition: 1. Requirement for identification, 2. Invitation to

161


mailto:madina.akeshova@ayu.edu.kz
mailto:Gulnur.aripzhan@mail.ru

ISSN-p 2306-7365

ISSN-e 2664-0686 ACAYH YHUBEPCHTETIHIH XABAPIIBICHI, No2 (120), 2021

solve a problem, 3. Invitation to a duel, competition. 4. A complex issue that calls for special efforts
and perseverance [1].

In the Longman Dictionary of Contemporary English, the word “challenge” is defined as
follows: 1. an invitation to participate in a competition; 2. Competition, 3. A difficult issue [2].
Oxford Advanced Learner's English Dictionary defines the word ‘“challenge” as a new or
challenging task that tests a person's (someone's) abilities. 2. A challenge or suggestion to a
competition or fight [3]. Oxford Thesaurus English vocabulary defines the word as “1. A question, a
dispute, doubt, 2. An invitation, coercion, call, provocation, contradiction, objection; ultimatum, 3.
problem, demand, motivation, test” [4]. In Mueller's English-Russian dictionary, the word
“challenge” has a number of definitions, such as 1. challenge (competition, duel, etc.), 2. A difficult
task, a problem [5].

In general, the word "challenge™ means a challenge, an invitation to a problem, a competition,
a challenge to find a solution to a difficult problem. However, the meaning of the word “challenge”
is very different from the meaning of the word problem. It is based on force.

The world's favorite Online Dictionary.com defines the word “challenge” as follows:

« an invitation to participate in any competition and contest.

* an invitation by nature or character to a battle, competition, special effort, etc.

Challenge based learning (CBL) which was formed on the basis of the word “challenge” is a
basis of teaching through the real-life conflict resolution. This approach encourages all participants
(students, teachers, families and community members) to identify great ideas, ask good questions,
solve problems, gain in-depth thematic knowledge, develop 21st century skills and share their
thoughts with the world [6].

Methods

It is impossible to be a competitive specialist without mastering the advanced technologies of
teaching in the field of modern education. Mastering new technologies has a positive effect on the
intellectual, professional, moral, spiritual and many other aspects of a teacher's personality, helps
him to develop himself and effectively organize the educational process. Challenge based learning,
one of the most advanced learning technologies, is of great importance in the formation of students'
knowledge and skills necessary to cope with various social challenges in real life [7]. Challenge
based learning approach shares many of the purpose of the service, based on the foundation of
practical education and the wisdom of the long history of progressive education. Although many
students are not experts in their field, this approach develops not only knowledge of the topic,
memorization of facts and basic skills, but also the ability to combine this knowledge with real-life
problems. [8]. This methodological approach is fully aware of the innovative ideas of education,
media, technology, entertainment, leisure, the workplace and society.

Challenge based learning system was developed on the basis of the Apple Classrooms of
Tomorrow — Today (ACOT?2) project, which began in 2008 to define important design principles
for the 21st century teaching environment. Starting with the design principles of EBAS2, Apple Inc.
Corporation has worked with exemplary teachers to develop, test and implement challenge -based
learning [9].

The use of difficulties and problems in the formation of learning experiences stems from the
study of reality television, conversations with people and individuals whose lives are mostly
difficult, and the presentation of individual learning experiences in and out of the classroom. When
faced with a “challenge”, groups and individuals gain experience, gain internal and external
resources, make plans and try to find the best solution [10]. Failure in this learning experience is the
result of successful research activities.

The original structure of the challenge based learning approach was documented in 2008 on
white paper and was published in the Apple Inc. Corporation. Since then, teachers and schools
around the world have adopted this teaching method to improve teaching and learning, allowing
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them to quickly make differences and distinctions in their environment and community. In 2009, the
New Media Consortium published an in-depth study of teaching based on challenge to classroom
practice. Based on this approach, the study, which covered 6 schools, 29 teachers and 330 students
in 17 subjects in the United States, was particularly successful for 9th graders [11].

In 2011, an additional study was conducted to provide a more in-depth study of the K-20
audience and the development of 21st century skills. The study included 19 schools, 90 teachers and
1,500 students from three countries. Research shows that challenge based learning is the only
effective way to engage students, meet curriculum standards and develop 21st century skills. The
study concluded that challenge based learning can be applied to learners of all ages [12].

The updated structure is divided into three stages:

* Research - All learners plan to participate in trips that form the basis of decision-making and
solving academic performance.

» Action - Evidence-based decisions are developed and implemented by an authentic audience
and evaluated based on the results (Figure 1) [13].

Action Interest
Evidence-based TI-'lrough t!"e
St main question,
ecisions are
developed and learners move
implemented by from the
an authentic abstract Big

audience and Idea to real and

evaluated based applicable
on the results, challenges

Research

All learners plan to
participate in trips that
form the basis of
decision-making and
solving academic
performance

Figure 1. The structure of the challenge based learning approach

During the process, all participants document the experience, demonstrate it in practice and
share it with the world. The interdisciplinary, cooperative and applied nature of challenge based
learning makes it ideal for students of all ages. This teaching method is designed for educators from
primary school to higher education who want to implement a teaching method based on the
difficulties in the learning environment. The structure of the challenge-based learning approach is
extended to new areas, such as strategic planning, on-the-job training, as well as the development
and operation of mobile software [14]. The principles of challenge-based learning are given in
Table 1:
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Table 1 — Basic principles of challenge-based learning

Basic principles of challenge-based learning

1 A flexible framework of knowledge that can be implemented as a leading
pedagogy or combined with other progressive teaching methods

2 A small model with many entry points and the ability to form a large world from
small

3 Free and open system without individual ideas, products or subscriptions

4 It is a process that increases the responsibility of all students to learn

5 Creating a realistic environment that meets academic standards and has a deep
connection with the content

6 Focus on global ideas, important issues and solutions for local and age groups

7 Development of the XXI century skills

8 Targeted use of technology for research, analysis, organization, collaboration,
networking, communication, publication and demonstration.

9 Provision of students with the opportunity to make a difference now.

10 Creating an environment that has a profound impact on the learning and teaching
process

11 Methods of documenting and evaluating the learning process and products [15]

It is based on a set of ideas that form the basis of the challenge based learning approach.
Familiarity with these concepts provides an in-depth understanding of the structure, discussion
opportunities and support for implementation. The founders of challenge -based learning theory
believe that the function of thinking in learning is not only to acquire new knowledge, but also to
learn new ways to achieve that goal. According to A.M. Matyushkin, “the main function of thinking
in teaching is that it allows to acquire new knowledge and act in a new way. All systems of
knowledge and actions in human life are the result of his thinking ability. Man's knowledge is a
manifestation of his thinking, that is, the main means of his cognition "[16].

Vygotsky's socio-cultural theory emphasizes the importance of social interaction and the use
of artifacts for learning. Three principles are proposed for the design of the educational
environment, derived from the works of Vygotsky: First, the concept of real action is to propose to
model the actions and tools derived from professional experience. Second, "construction” allows
students to create and share artifacts in society. Third, the educational environment should be
designed to ensure close collaboration between students and their peers, as well as students and
experts [17].

In connection with these principles, several educational scenarios have been developed within
the COLDEX project. The main pedagogical approach is Challenge Based Learning (CBL). It can
be described as extended problem-based learning, but it includes some components of experience,
project-based, and solution-based learning perspectives. Project-based and problem-based activities
are usually focused on a traffic issue or problem [18]. In challenge-based learning, the problem is
replaced by a n invitation to fight against challenge.

Tasks to be solved or "challenges” may include ways to solve problems related to scientific
phenomena, approaches to their development, design and implementation. Important learning
activities that are relevant to challenge-based learning require students to think about a number of
possible solutions using a variety of interactive tools, offering challenging scenarios. Such activities
mobilize students around important issues and are effective in facilitating small group collaboration.
In terms of collaboration, the need for this is not artificially imposed on the student community by
the system, but is based on the nature of the task. If collaboration is only needed to complete a task,
students can appreciate the importance of collaborative activities, such as sharing information,
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discussing partial research findings, and working with collaborative solutions and synthetic
solutions.

When using challenge-based learning, creating a vocabulary appropriate to the environment in
which the challenge is being considered is critical to all plans and to the success plans. If there are
language disagreements before starting a challenge-solving study, the final results will be
unsatisfactory.

In the process of “challenge-based learning” each participantis a learner: Teacher / Student
and Student / Teacher — all opportunities to access information allow to break the traditional
hierarchical structure of learning environments. In this new paradigm, all stakeholders will be
teachers, educators, students and pupils. Students (pupils, teachers, administrators, families, and
community members) actively share responsibility and accountability for creating and participating
in learning experiences. When the challenge-based approach is used in the learning process, the role
of teachers, educators and other adults in the school does not diminish, as they are responsible for
successful learning practices. It attracts students to all stages of the process by easing all the burden
of all work. Thus, they will continue to participate in each stage of the process. Students continue to
study, but they share the responsibility for solving the challenge, meeting the standards, and
mastering the resources and training with those who are directly involved.

When considering new ideas for challenge-based learning, the teacher should develop a
common vocabulary that should consider the institutional language between students and all
stakeholders. Common understanding is essential for successful solutions. The best teachers and
students need time and support to adapt to new roles. This is because in previous years they played
traditional roles. That is, she/he taught traditional lessons as a teacher and a student, a teacher and a
student. Successful challenge-based learning programs provide reliability and support.

The main feature of challenge-based learning is that there are contradictions between what the
student knows and does not know, and because there is no ready approach to solving the problem, a
problem situation arises, which increases the student's search activity and motivation. So, to think is
to learn to see the dialectical contradictions, and thus to recognize the real truth. Contradictory
thinking is the driving force of development. Challenge-based learning can cause different levels of
difficulties/challenges for the teacher, depending on what and how many actions he should take to
solve the challenge [19].

Challenge-based learning can be seen as a way to “move beyond the four walls of the
classroom”. That is, the involvement of all members of the community in this learning process
expands resources, creates opportunities for authentic education, and the responsibility for
education rests solely with the community, which is larger than teachers and educators.

Important connections are made between the content of education and the lives of students, as a
result of which the student is especially encouraged. The more students are interested in the content
of knowledge, the deeper their knowledge.

Challenges and problems used in challenge-based learning are situations or activities that give
students a sense of urgency and reinforce actions.

The practice of challenge-based learning in education helps to form meaningful knowledge
and organically develop students' skills in the 21st century.

The challenge -based learning approach allows all students to think creatively, experiment
with new ideas, get feedback and try again. All stages of this approach include hierarchical
capabilities.

In the challenge-based learning approach, technology is used to research, communicate,
organize, create and present information. The use of technology allows students to guide and
restructure their learning experiences.

Finding a solution to a problem is one of the most valuable aspects of challenge-based
learning. There is an opportunity to evaluate processes and products during challenge -based
learning practices.
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At each stage of the challenge -based learning process, students document and publish using
text, video, audio and images. These artifacts are useful for regular displays, informative
assessments, teaching evidence, portfolios and conversations about their own conflicts.

Challenges motivate actions and acting urgently. In challenge -based learning, problems /
challenges involve a specific structure (engaging, exploring, and acting), vary in duration and
intensity, and can be adapted to many learning environments. In their CBL Guide, Mark Nichols
and Karen Kator identify three types of challenge that can be encountered with this approach in
general (Table 2):

Table 2 — Types of challenge in the research of Mark Nichols and Karen Kator

1 | Nano Challenges are short-term, teacher-oriented issues that focus on the formation and
development of a specific knowledge content or skill. Students usually start solving a
problem directly without identifying a Big Idea or an Essential Question. This process
involves stages of research and action (Investigation and Act phases), but is carried out at
a much lower level of intensity and ceases to be carried out with an external audience.
Nano problems often lead to important tasks or long-term difficulties in solving certain
concepts.

2 | Mini Challenges expand boundaries and provide students with a higher level of choice
and responsibility. These questions, which last 2-4 weeks, allow students to start with a
great idea and work on all the basics. The depth of research and the expansion of solutions
will increase, and the focus may be on specific educational content or multidisciplinary
knowledge. Given the “show what you can do” perspective, Sub-Challenges are useful for
an intensive learning experience designed to prepare you for long-term challenges.

3 | Standard Challenges take longer (a month or more) and allow students to find a solution
in a much longer period of time. Together, students identify, research and develop great
ideas, conduct extensive research in many disciplines and take full responsibility for the
completion of the process.

4 | Capstone Challenges — Standard questions used as the highest academic and intellectual
experience for students. These include one-year class-level problems or large projects that
are implemented as a “thesis” for graduation.

5 | Strategic Challenges are designed for planning at the institutional level. Any organization
can use the structure of this approach to define the mission, identify challenges, develop a
common language and develop strategic plans. Great ideas like time, achievement,
learning, technology and school culture are great for starting deep and important
conversations. The rationale for strategic issues is adapted to meet the needs of the context
[20].

The challenge-based learning program provides participants with the necessary framework for
building skills in the 21st century, building a lifelong learning framework, and implementing
measures that have a direct impact on the world. If we imagine that millions of educated students
are focused on making solutions to their local and global challenges as part of their school work, the
world will be a better place. Therefore, the participants of the challenge-based learning program, by
working together, make a difference, contribute to the solution of problems of global importance.

Challenge-based learning encourages students to learn more about the subjects they are
studying, to identify and solve problems, and to make a difference in their communities and share
their results with the world by working with other students, their teachers, and their communities
and professionals around the world.

The interdisciplinary, cooperative and applied nature of challenge-based learning makes it
ideal for students of all ages. This teaching method is designed for educators from primary school to
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higher education who want to implement a teaching method based on the difficulties in the learning
environment. Challenge-based learning is becoming a workplace in the 21st century. To meet the
purpose of this approach, participants should do the following:

* Work in joint groups;

* Use of widely used technologies in everyday life;

* Solve specific problems using a multidisciplinary approach;

* Share results with the world.

Challenge-based learning begins with big ideas and continues to the following stages: the
essential question; challenge; guiding issues, activities and resources to be guided; determination of
the decision; to act through the implementation of the decision; evaluation; make a decision and
share it with the world (Figure 2). Reflection and information assessment are an important part of
the process at every stage, as they enhance learning and prepare students for the next events.

MAIN IDEA

ESSENTIAL QUESTION

1. Guiding questions 2. Guiding activities 3. Guiding resources

4

SOLUTION: IMPLEMENTATION

PUBLISHING: STUDENT SOLUTION

PUBLISHING: STUDENT REFLECTION

Figure 2. The structure of the challenge-based learning approach

Although the teacher's participation in the challenge-based learning process is very important,
its nature changes as students move forward in their own stages of the process, that is, students'
human development in the process. At the beginning of the process, when a teacher introduces a
challenge-based learning program to students and finds a solution to a problem, it means that the
teacher has made decisions, exchanged information, developed learning skills, and answered
questions about how the process works and what is expected of students. In the middle stages of the
process, students are responsible for planning and researching their work, and the teacher primarily
serves as a project manager and mentor who works with students, helping them through
inconveniences and keeping them on track. In the final stages, students are busy with their work,
but the teacher ensures that they have mastered the necessary knowledge and skills through
appropriate assessment. Finally, the teacher takes on the role of a product manager who supports
students as they implement, evaluate, and publish their decisions and results.

The challenge-based approach focuses on the study of topics through a variety of topics and
the subject matter of different disciplines, allowing students to assess the natural connections
between thematic areas that are not always clear. As a result, it works best when teachers of
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different disciplines work together. One of the most useful and positive aspects of this approach for
professional growth and development is that teachers working in challenge-based learning programs
interact with other subject teachers, as teamwork develops important life skills in students.

Challenge-based learning requires real-life tools, so teachers and students need access to
technology that is often used in 21st century life and work. These tools include computers,
multimedia tools, the Internet and mobile devices that allow to access excellent information, content
and communication anywhere, anytime. In addition, because teachers and students work in groups,
not all of the work is done during the lesson, which means that the teacher should create a
workspace available to each student 24 hours a day, seven days a week.

At least, the workspace includes a calendar, a place to store notes, documents, and other
digital tools such as PDFs, video clips, audio and video podcasts. There are many resources for
creating collaborative workspaces. For example:

 Apple tools: the resources including iWeb, iWork.com, MobileMe and Mac OS X Snow
Leopard provide a set of tools for creating a collaborative environment to support challenges.

» Wikis and other free web tools can be configured to work with classes and community
groups.

During the process, teams and individuals have the opportunity to create a variety of products,
including: invitation proposal videos, guiding set of questions, research plans and results, beta
testing plans and solutions with evaluation options, solution videos, student journals, and individual
videos. The quantity and quality of products depends on what stage of the process students enter,
their class level and the duration of the task. At the beginning of the challenge-based learning
process, teachers and students need to work together to identify products and how they are
evaluated. Examples of student products for challenge-based learning include the following
(Table 3):

Table 3 — Student products by challenge-based learning

1 | Challenge proposal. Student teams present a short (one- or two-minute) video
explaining the big idea, the essential question, and the challenge, including why it is
important. The proposal should act as a challenge to other people to find solutions to
the problem.

2 | Guiding questions. Once the main challenge, that is, the problem is posed, students
produce a set of questions to help them find a solution to the problem. The set of
questions should be wide-ranging and represent the needs of each team member.

3 | Research plan and timeline. This stage is mainly aimed at organizing the students' own
efforts to study and answer questions. A well-designed plan provides a thorough and
organized learning experience as students seek solutions to problems. The plan also
allows to manage student’s learning experience. The teacher serves as a guide or
mentor to maintain the timeline.

4 | Implementation and evaluation plans. Once the solution is developed, students make a
plan to complete the task and evaluate it. The plan should include an in-depth
description of the solution, how it is defined, where it is implemented, and how
participants and success are measured. If time permits, the plan may include a beta
testing process with multiple evaluation cycles.

5 | Solution video. After the decision is made and evaluated, each team creates a video that
offers a solution to the world. This video provides information about the team, a
statement of the difficulty / problem, the importance of the issue to them, how it was
implemented, how it was measured, and how successful it was. Students must collect
the videos, audio, and images they need to use in the decision video during the practice.
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Continuation of table 3

6 | Student journals, written or video. This stage allows students to document their
individual and group experiences through written journals (blogs, wikis, social
networking communities) or video journals. The teacher can monitor the progress of
students through written or video journals, which are considered as part of the
assessment process.

7 | Final reflection videos. At the end of the experiment, students should demonstrate what
they have learned about the content, process, and general experience. This allows
students to organize and present their ideas in a short time.

Teacher planning and preparation of assessment strategies. To assess students' knowledge and
the final products they develop, the teacher must focus on three areas: the content and interpretation
of knowledge, the acquisition of life skills, and the challenge-based learning process. The
challenge-based curriculum helps students develop in-depth knowledge and understanding in
topical areas, as well as content and innovative skills, life and career skills for the 21st century.

To prepare himself and his students for the assessment of their work, the teacher considers
two types of assessment: informational and summative. Informational assessment is ongoing
throughout the process, improving and facilitating learning, and summative assessment assesses a
student's development at the last point of the process or in the conclusion.

Results and discussion

Challenge-based learning is a collaborative learning approach and innovative technologies are
widely used, as students often work in informal group settings or online and are constantly exposed
to a variety of feedback that can constantly deepen learning or confuse how they are used. For
example, in addition to teacher feedback, students receive feedback from other students working in
the same physical and virtual workplaces, as well as through wiki development, blog responses, text
messaging, verbal interactions, or video / audio responses. It also provides feedback to colleagues,
parents and families, experts and others by allowing students to make their own decisions and
upload them to the website.

Official resources of information assessment vary considerably and may include student
journals, interactive reviews, teacher reviews, student-pedagogical conferences, temporary work
reviews (based on headings) and more.

In order to explain all the feedback to the students and prepare them for useful use, the teacher
should conduct regular checkpoints with individual teams, create goals, explain the stages and
timelines of the process and create a special schedule to stimulate reflection. Challenge-based
learning gives students a lot of responsibility, and the role of the teacher is very important. If the
teacher knows more about the progress of each group and their feedback from all sources, he or she
can offer help when needed. Examples of some observations that can be used during the control
period are:

* What part of the process are you working on this week?

* What new knowledge and skills did you learn this week?

» What was your biggest success this week?

» What was the biggest challenge of the week?

* How does the team work as your team?

» What are your top priorities for the coming week?

Summative assessment can be taken in various forms to meet the needs of the teacher's
specific situation. With the help of challenge-based learning, the summative action is based on the
completion and implementation of the solution. The solution to the problem is tested in real life and
students get quick and direct feedback.
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The assessment should focus on how to assess students at the group and individual levels.
Students can be assessed through traditional school and district assessment systems to determine
subject and content knowledge. Other evaluation ideas include oral presentations, conference
presentations, and job evaluations for the specific role you play in your team. In the planning
process, it is important to define a summative assessment and give students specific expectations
and rubrics. Real-life summative assessments, such as performance appraisals and conference
presentations, provide students with good service skills.

Challenge-based learning encourages students to take action on their decisions at home, at
school, or in the larger community. The teacher can help students find solutions to problems by
helping them find community partners. When planning an issue, the teacher should schedule time to
identify potential community partners, arrange meetings with stakeholders, and send news releases
to people who may be involved in finding solutions to the problem. If students try to change the
way the school uses paper, for example, other teachers and administrators must be notified by the
teacher that students have made changes. If the decision takes a long time, students should engage
the community with short updates and meetings. Students can do this too; It is the teacher's job to
assign each group to write weekly “news” about what they have discovered and what they plan to
do, and then to collect and distribute them through local newspapers, blogs and community forums.

One of the biggest differences between challenge-based learning and traditional teaching
methods is what they ask and require from schools and teachers. With the help of challenge-based
learning, schools develop from information repositories to learners to acquire real-world
knowledge, skills to solve real-life problems, and skills that can be used to solve complex problems
in the rest of their lives. Similarly, there are more teachers than information experts; they mobilize
the efforts of students, seeking new knowledge with students, working together to model positive
mental habits and new ways of thinking and teaching.

The role of partner, coordinator can be very difficult for teachers. The teacher can speed up
the process, reschedule activities, and draw students' attention to decisions. However, it is important
to give students time and space to make mistakes, follow false paths and correct their course. It is
not necessary for a teacher to know how to solve problems. In fact, if a teacher plans to solve a
problem correctly, he will not be able to know the answer in advance. Challenges are real because
they are real, and they are not easy to solve. There are many "correct" answers to a problem, and the
teacher's role in "challenge-based learning™ is to find solutions to problems with students [20].

The teacher focuses on the different parts of the challenge-based learning process for students,
especially since it can be very difficult for them to remember a large-scale picture of the process. As
a project manager, the teacher can help them understand when to complete one phase and when to
move on to the next. The teacher should remind students to take their calendars and work plans with
them and help them learn to manage time.

The differences between challenge-based learning and other methods are presented in Table 4.

Table 4 — Differences between challenge-based learning and other methods

Discovery- Problem-based | Experimental | Challenge-based

based learning | learning learning learning
Cognitive target | Demand  for | Knowledge Experience Understanding,

knowledge building transformation | demanding and

designing knowledge
The role of the | Detective Researcher, Active Active designer
student participant participant,
selector

The role of the | A secret writer | A coach A facilitator A coach, co-researcher
teacher and designer
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As we can see, challenge-based learning is a change in the roles of teachers and students. The
role of students seeks to be a self-regulated (or group) self-regulating “researcher” who interacts
using construction and design tools. Due to the open nature of the research question under study, the
role of the teacher is more focused on being a coach or a co-experimenter.

Conclusion

In conclusion, challenge-based learning has become a mirror of the workplace in the 21st
century. Based on this approach, students work in groups and use technology to solve specific
problems in terms of school, family or community. The task for teachers is to work with students, to
obtain content of interdisciplinary standards, to incorporate it into what is happening in today's
world and turn it into an experience that changes students in their community. To achieve this goal,
it provides students with the structure, support, checkpoints and tools necessary for their successful
implementation, as well as gives them the freedom to self-governance, creativity and inspiration.
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