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ABSTRACT

The aim of this action research is to develop the skills of elementary teacher
candidates in designing 21st-century learning activities. Action research, one of
the qualitative research methods was applied in the study. Some criteria were
determined and the applicability of the criteria were tested by the
participants. Data were collected from two groups in two different education
terms. The criteria sampling method was used for determining participants. The
first group has 52, while the second group has 42 elementary education teacher
candidates (ETCs). A rubric to design learning activities was created with ETCs in
the first term and they applied them as a performance homework. In the second
term, ETCs experienced by applying revised rubric to design 21st-century learning
activities. They also fulfilled a self-assessment form to tell their experiences.
Collected data were analyzed document analysis, descriptive analysis, and
content analysis methods. Findings indicated that ETCs have developed
professional and personal skills by designing 21st-century learning activities.
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The development and advancement of technology necessitate both the individuals who learn
and those who teach to have some knowledge, skills, and competencies. However, they should also
update their skills and competencies within the framework of new technological developments. The
change in individual characteristics leads to the change and evolution of learning style, learning
process, learning environment, and learning activities in many ways. Defining the characteristics of
education stakeholders is important in guiding this change and transformation (Callison & Lamb,
2004). Students who are born in today's technology culture and raised in this cultural environment
and teachers who will appeal to these students are called "21st-Century Students and Teachers";
whereas the skills and competencies that 21st-century students and teachers should acquire to
become effective citizens in the information society are called "21st- Century Skills" (Annaniadou &

Claro, 2009, p. 8).
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21st-century skills can be grouped broadly under six headings: collaboration, communication,
information, and communication technology literacy, socio-cultural skills and citizenship, creativity,
critical thinking, problem-solving, and good-quality product development (Van Laar, Van Deursen, Van
Dijk & De Haan, 2017; Voogt & Roblin, 2010). Within the scope of the 21st-century Learning
Partnership (P21, 2019), a strategic education project supported by 33 institutions in 21 states of the
United States, 21st-century student skills are grouped under three main headings: "learning and
innovation skills", "digital literacy skills" and "career and life skills". In another study, 21st-century
student characteristics include cognitive skills under the sub-themes of non routine problem solving,
critical thinking, and systems thinking; interpersonal skills under the sub-themes of complex
communication, social skills, teamwork, cultural sensitivity, and dealing with diversity; and
intrapersonal skills under self-management, time management, self-development, self-regulation,
adaptability, and executive functioning sub-themes (National Research Council, 2011).

The International Society of Educational Technologies (ISTE) summarizes the characteristics of
21st-century’s digital age students in seven basic standards, each consisting of four sub-standards, as
follows: competent student, digital citizen, knowledge builder, innovative designer, computational
thinker, creative communicator, global collaborator (ISTE, 2019). The Ministry of National Education
(MoNE) surveyed students, teachers, and administrators to determine 21st-century student profiles.
According to the results of the research, students were generally found insufficient in many aspects
such as awareness of responsibility, productivity, decision making, and problem-solving. In addition,
teachers think that universal values and professional competencies, oral-written expression skills,
critical thinking, research-inquiry skills are not sufficiently given to students and personal differences
between students are not considered, which supports school administrators' views (MEB, 2011).
However, according to a report published by the North American Council Online and Learning Center
(NACOL, 2006), global awareness, self-directed learning, increased opportunities for students,
increased information and communication technologies, increased problem-solving skills, individual
responsibility and self-management skills are the skills that will gain importance in the 21st-century.
Gelen (2017) stated that the themes of "technological development, educational environments,
applied education, interactive distance education, directing, access to information/information
source, globalization/international education, exams and assessment and evaluation,
commercialization and economics, culture-society-sociability, education system, thinking to learn
skills, values education, and language education will be determinant concepts of 21st-century
education.

According to a study investigating basic student skills that are addressed in the curriculum of
various countries, Turkey doesn't introduce students to critical thinking, creative thinking,
communication, research, problem-solving, and decision-making and learning communication
technology skills in the learning process or environments, it addresses them only through curriculums
(Ananiadou & Claro, 2009). For an effective learning process, it is also important to know and
understand the skills and characteristics expected from 21st-century students and teachers, which are
the main stakeholders of today's education system, besides the curriculums (Orhan Goksun & Kurt,
2017). In this context, it is stated that learning processes lacking the integration of technology are
inadequate in responding to the expectations and needs of the digital age (Karasar, 2004). In addition,
Trilling and Fadel (2009) and Wagner (2010) stated that in 21st-century learning, besides the use of
technological tools and resources, the learning environment should focus on individual skills such as
innovation, knowledge acquisition, and creativity. When a school, system, standards, assessment,
program, or learning environments are built on these bases, students will take a more active role in
the learning process and graduates will be able to succeed in today's changing world (Gelen, 2017, p.
18). In this context, MoNE (2017) expects teachers to design appropriate learning environments and
use technology effectively in these environments to develop high-level individual skills of learners for
the 21st-century. Teachers are expected to lead and design their learning resources and environments
to guide students in solving real-world problems and understanding key concepts, to assist students
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in designing activities and projects that provide research skills, to use digital environments to follow-
up, manage and evaluate different student projects, to support extracurricular student
communication with digital environments, to design online learning activities within the framework
of competencies such as using appropriate tools and environments properly (UNESCO, 2008).

In the book titled "World School-How should the school system be built in the 21st-century",
written by Schleicher (2019), educational director of the Organization for Economic Co-operation and
Development (OECD), misknown myths of education and the cases that differentiate high-
performance school systems are discussed. Accordingly, it is understood that choosing students
according to their abilities or grouping them according to their skills is not an appropriate method for
raising standards. In contrast, the basic philosophy should be to believe that all students can learn and
achieve at a high level. The level of learning can be increased by in-class skill groups or temporary
groups according to the subject, instead of grouping students according to their academic
achievement. In this context, it is seen that high-performing countries believe that all students can
succeed by working and the learning process is equipped with convenience standards instead of the
difficulties arising from individual differences. For these reasons, in the 21st-century learning process,
the existing standards of all students should be known well, and facilitating environments providing
new learnings in line with their potential should be designed. To this end, it is important to make the
best use of teachers' time for diversifying students' learning needs through differentiated teaching
practices and to see them as independent and responsible professionals (Schleicher, 2019).

As mentioned above, the skills expected of teachers are addressed in many studies for 21st-
century students. For example, it is recommended to develop and support the technology-literacy
skills of teachers (UNESCO, 2008). However, as much as the ability to integrate technology into the
curriculum, there should be important to develop teachers' skills for designing activities that integrate
21st-century skills. The studies that guide teachers in designing the learning activities based on the
integration of 21st-century skills into the curriculum are rare in the literature. Today teachers and
teacher candidates should be ready to design 21st century learning activities. As soon as teacher
candidates are appointed they are expected from them to incorporate 21st-century skills into learning
activities in their classrooms. However, they do not generally receive courses in which 21-st century
skills are integrated into the curriculum at the university. Therefore, teacher education programs
should prepare them for 21st-century students and the learning environment. But there has been a
problem in teacher education programs in developing teacher candidates’ skills in designing 21st-
century learning activities. To solve this problem, this action research is aimed to develop the skills of
elementary teacher candidates (ETCs) in designing 21st-century learning activities. For the aim, ETCs
have enrolled in the "Instructional Technologies" course where it was highly important for a teacher
education program in a state university. The action research method was used to design the course
plan. In the course, ETCs were engaged to design learning activities for their 21st-century students in
the future based on the following questions.

= What are the criteria that can apply by ETCs for developing 21st-century learning
activity design skills?

= How and to what extent can ETCs apply these criteria?

=  What are the experiences of the ETCs in this process?
RESEARCH METHOD

Research Model

In this study, participatory action research designs that are one of qualitative research design
approaches were used (McTaggart, 1994). Action research is a scientific research process that focuses
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on ensuring the change and development of a group of individuals in the face of a certain problem
and examines individuals' practices in a systematic data collection process. Based on this process, a
new action, carried out in spiral steps, is prepared and implemented (Gurgir, 2017, p. 39). According
to another definition, action research is an evidence-based cyclical process in which individuals come
together to define a problem and offer solutions (Kemmis & McTaggart, 2000). In this process, it is
also possible to test how successful the solutions are and if the result is not satisfactory, these
solutions are retried (O'Brien, 2003). To summarize, action research generally involves the systematic
data collection, and analysis process of an educational institution employee or practitioner
(administrator, teacher, etc.) to understand and solve an existing problem directly or in company with
a researcher (Yildirm & Simsek, 2016, p. 307). The problem to be solved with action research in this
study is to develop the skills of ETCs in designing 21st-century learning activities.

The main priority of action research is to improve the practice rather than produce theoretical
knowledge. The individuals who make the application provide the opportunity to learn from the first
source and put the learned into practice by directly participating in the research process. Since action
research aims to directly solve a problem that exists in the real world, it brings the empowerment of
individuals, cooperation, and social change (Aksoy, 2003, p. 477). For these reasons, the researcher
takes partin the process as the primary person experiencing the problem. The four stages of the action
research process applied in the study are as follows; planning, implementing, evaluating, and
experiencing (Figure 1). These stages have been explained in detail in the section on data collection.

Planning
(plan the steps

about the problem)

Experiencing
(define the experinces
on the process)

Implementing
(carry out plans)

Evaluating
(practice and revise
the plans)

Figure 1. Action Research Cycle in the Study (Kemmis, McTaggart, & Nixon, 2014).

Participants

Elementary Teacher Candidates (ETCs): In the first group, 52 ETCs participated in "Instructional
Technologies" at a state university, 5 of whom are foreign nationals, 39 of whom are female, and 13
of whom are male. The second group, 42 second-year ETCs participated who were in the same
department the next year. Both groups were second-year ETCs taking the course of this content for
the first time at the university.

Expert group: The researcher created discussion boards that include keywords about some questions
after brainstorming with ETCs in the course. These questions have been given in the Table 1. The
researcher then backed up each keyword with research and grouped them into a rubric that included
requirements for building 21st-century learning activities. A total of four experts, two of whom were
in the Department of Educational Sciences and two of them in the Department of Computer and
Instructional Technologies, examined the rubric. All experts have a doctoral degree and work at a state
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university. After their revisions, the researcher and ETCs used the rubric for the performance
homeworks.

Role of the Researcher: The researcher acted as the instructor of the Instructional Technologies
course in which the study was conducted. The researcher is a graduate of the Computer and
Instructional Technologies department, undergraduate and graduate, and the Education Programs
and Instruction department. In this context, the researcher is a learning designer who participates in
various training such as online design thinking and online creativity, and also who gives lessons about
technology integration to teachers and teacher candidates. For these reasons, it can be said that the
researcher has sufficient knowledge and experience for the requirements of the relevant course. In
this study, the researcher became a natural part of the process by sharing his direct views and
experiences with the participants.

Data Collection

The data collection tools applied in the first group are the products, such as discussion board
and performance homework, created by the ETCs and the 21st-century learning activity development
rubric. A self-assessment form was used in the second group of the study. The data collection process
was carried out in two stages within the “Instructional Technologies” course for two hours a week. A
total implementation period of 7 weeks was followed in both stages. In the first four weeks, ETCs have
discovered the features of the 21st-century learning activity. In the following three weeks, ETCs
completed performance homework.

Planning

Planning, which is the first stage of action research, consists of five action plans carried out with
the first group. The course was conducted by the researcher herself with the blended learning method.
Table 1 shows the action plan process in the data collection.

Table 1. Action Plan Process

Action Topic Activity Learning Product
Plan 1 Exploring student characteristics in Teamwork Drawing
the 21st-century Brainstorming Discussion board
Plan 2 Exploring teacher characteristics in Teamwork Drawing
the 21st-century Brainstorming Discussion board
ian 3 Exploring the characteristics of Case study Designing educational game
learning activity in the 21st-century Teamwork Discussion board
Exploring the way to be followed to  Research Digital discussion board
Plan 4 make the learning activity personal
in the 21st-century Brainstorming Discussion board
Transforming 21st-century learning  Brainstorming Criteria
Plan 5 environment criteria and sharing
with participants Expert Opinions Rubric

As can be seen in Table 1, in the first action plan of the Instructional Technologies course,
students are given the "What are the characteristics of the students in the 21st-century learning
environment? " question has been asked. For that ETCs made a brainstorm in the groups and after
they drew a picture. Each group presented the picture they drew in class. In this process, keywords
for the answer to the relevant question were written on the discussion board, accompanied by the
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researcher. In the second action plan, the same process was carried out for the question "What are
the characteristics of the teacher in the 21st-century learning environment?".

In the third action plan, the researcher gave a case study containing as many problem situations
to the groups. The groups selected a problem from the case study and developed solutions. Then the
researcher showed the groups various objects such as hair bands, paper clips, pens, paper, cardboard.
and asked them to choose among them. The groups designed an educational game for problem-
solving by using these objects. Then each group presented their educational game in class. In this
process, keywords on 21st-century learning activities were written on the discussion board,
accompanied by the researcher. Figure 2 shows an example from group work.

Figure 2. Group Work an Example From Educational Game Design

In the fourth action plan, ETCs researched “Exploring the way to be followed to make the
learning activity personal in the 21st century” before coming to class. The students uploaded their
research to the digital discussion board created by the researcher. It was brainstormed on these posts,
and keywords based on personalization were written on the discussion board in the classroom. In each
of the four action plans, the researcher sent videos that gave perspective to the pre-class teachers to
increase the quality of the discussions. In addition, the researcher supported the discussions in the
lesson with the literature and enabled the students to discover the missing points. In the fifth action
plan, the keywords written with ETCs were transformed into a rubric that included learning activity
development criteria by the researcher. Expert opinions on the rubric were received to revise it by the
researcher. So, the planning stage was completed and the implementing stage was started.

Implementing

It is the stage where the rubric created in the planning stage is applied. ETCs prepared a
performance homework based on the rubric. For that, they chose a unit and outcome related to one
of the Life Sciences, Science, Turkish or Mathematics courses in the MEB (2019) curriculum. After that,
they develop some learning activities for their choice course and unit. In this process, the researcher
and ETCs shared videos on how to use technologies that they can benefit from while developing
learning activities on a digital discussion board. The aim here was to support the technology use skills
of the participants during the implementation stage.

Evaluating

Itis the stage of determining at which level of implementation of learning activity development
criteria. In this process, the 21st-century learning activity development criteria were used by the
researcher as an evaluation rubric. According to this, the rubric has three grades as "Good", "Must be
Improved" and "Incomplete" and consists of 14 criteria in total. Also, the experiencing stage was
determined for the application in the second group. At this point, the same criteria were addressed in
the second group, but some implementation differences were made. These differences are explained
during the improving stage.
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Experiencing

The main purpose of this final stage of the action research is to test the sustainability of the
21st-century learning activity criteria in different participants and examine the experiences of ETCs.
This stage was carried out by the same lesson and the researcher in the going term with the second
group as a repetition of the first three stages. But some implementation differences were made.
Because during the COVID-19 pandemic process, education was necessarily moved to distance
education and the relevant course was held completely online. Although this may seem like a
disadvantage, it provided an advantage in the research to support the technology use skills of the
participants. In this context, the differences in the stage from the first application are as follows:

(i).  The method of collaborative learning using breaking rooms was used in the online lesson.

(ii).  Atthe end of the group studies conducted in each lesson, ETCs presented their discussion
products in the technological environment. In this sense, they used technological tools
more than the first group.

(iii).  Toincrease the participation of ETCs, a method that is collecting seeds from the discussion
board sharing was used. In this way, it was aimed for ETCs to be more sharing in the
process.

(iv). ETCs completed a performance homework based on the criteria developed in both
groups. The only difference is that the second group plays a role in improving the existing
criteria, not creating them.

(v).  While the participants in the first group completed the performance homework
individually, they worked in teams of two in the second group. Thus, it was aimed to
establish peer support.

(vi).  One of the learning activities that completed the criteria at the highest level in the first
group was presented as an example to the second group. In this example, how the existing
criteria can be applied was evaluated with the researcher in the lesson.

End of the stage, the second group fulfilled the self-assessment form created by the researcher.
In this form, there are a total of three questions, one of which is closed-ended and the other two are
open-ended. In the first question, the participants are asked to rate the level of difficulty in the
application of the activity development criteria given to them between 1 (Very Difficult) and 5 (Very
Easy). The other two questions are about what kind of difficulties they faced and the contributions the
21st-century learning activity development process has for them. As a result of this, the criteria were
rearranged to support the learning activity development performance of the 21st-century ETCs
positively.

Data Analysis

Collected data were analyzed document analysis, descriptive analysis such as frequency,
percentage, and average score calculation, and content analysis methods. Learning activities as given
performance homework were coded in the form of M1, M2, in alphabetical order of ETCs’ names. For
the validity and reliability of the data, the researcher scored the performance homework using rubrics
at different times. The opinion of an independent researcher was obtained for activities where a joint
decision could not be made. To increase the credibility of the results are given examples from learning
activities by ETCs. In the process, triangulation was made by using different data collection tools. And
also, all the steps and methods of the study have been conveyed by the researcher.

FINDINGS
The findings of the study are presented based on sub-questions about the study's aim.
Findings on Criteria to Develop 21st-Century Learning Activity

These findings belong to the action research planning stages obtained from the first group. In
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this process, theme and draft codes were obtained from the action plans carried out with ETCs. The
14 criteria obtained from these draft codes were created by the researcher and supported by the
literature. Expert opinions were taken for draft codes and criteria and experts were also asked to add
new criteria or codes if necessary. Appendix 1 shows criteria revised according to expert opinions and
literature. According to Appendix 1, learning activities were prepared by ETCs, and activities prepared
were evaluated by using the same criteria.

Findings on How and to What Extent Can ETCs Apply the Criteria

These findings belong to the action research implementing and evaluating stages obtained from
the first group. Table 2 shows how many ETCs apply a criterion and how much.

Table 2. Frequencies of How Many People Apply The Criterion and How Much

Frequencies

215t Century Learning Activity Development Criteria

Incomplete Must be Good
Improved
Asks questions before the learning activity to collect student 4 13 35
recognition data about his/her interest, desire, or learning level.
Records student recognition data digitally for quick and easy analysis. 5 3 44
Uses student recognition data for guidelines and the stages such as
. o o 14 20 18
diversifying activities or group work.
Students prepare reproductive, original products. 15 14 23
Allows students to learn from each other. 5 4 43
Encourages students to think critically by making comparisons between 3 12 32
at least two learning elements.
Involves students in the problem-solving process. 13 17 22
Uses technologies suitable for the student level. 11 16 25
Uses descriptive instructions, such as task, discussion, or feedback
. . . . ) 9 30 13
cards, to make it easier for the student to discover information.
Allows students to progress individually or in groups independent of
11 20 21
the teacher.
Allows students to change the content by making his/her own choices. 30 8 14
Allows students to control the learning process for different learning 36 3 13
objectives through alternative activities.
Records the data to follow student development. 17 16 19
There are remarkable items suitable for student-level in content 13 53 16

design.

According to Table 2, Criterion 1 (fgoos = 35) collecting recognition data to develop activities
according to student interest, desire, or level of learning and Criterion 2 (fg0s = 44) digital recording
of these data to develop activities according to student interest, desire or learning level are at the top
of the criteria that are well implemented in learning activities. However, students met Criterion 3,
which is the use of these collected and recorded recognition data in the learning activity, at an
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incomplete or improvable level. The document analysis made through learning activities also confirms
this situation. Because before the learning activity, students' learning level about the gain was
measured using digital data collection tools such as Google Form, or their interests and requests were
asked. However, these data were not associated with the learning activity stage. The exemplary
learning activity, which successfully fulfilled these three criteria for recognition data, belongs to M22.
M22 asked questions that measure preliminary knowledge through Google Form in the acquaintance
activity of 3™ grade students about Life Science and used this data to group students in the learning
activity.

Criterion 5 (fgood = 43) is another criterion that was well implemented in learning activities.
Criterion 5 is allowing students to learn from each other to serve the collaborative aspect of the
learning activity. Regarding the examples who met this criterion at a good level, they combined the
students with low and high learning level and made use of each other for completing the activity (M10
realized it in Turkish, M15 in Life Science, M36 in Science, and M47 in Mathematics learning activities).
In addition, a digital discussion board was used in M35 developed for 3™ grade Science students and
M13 developed for 2nd-grade Mathematics students, where students were asked to check each
other's work and correct mistakes, thus all students are expected to benefit from each other. Criterion
5 can be examined together with Criterion 4, which is preparing reproductive products. Criterion 7,
which is being involved in the problem-solving process, both of which were usually implemented at
the improvable or incomplete level. Accordingly, in the 21st-century learning activity, students work
together to create reproductive products in a problem-solving process. M23 implemented these three
criteria in a learning activity together, which is an activity for making dynamometers for 3™-grade
Mathematics students. In this activity, the teacher brings different types of dynamometer models and
some design materials to the class. After the students examine the models in groups, they make
selections from the materials brought by the teacher to design a dynamometer prototype. In this
activity, students help each other with how to prepare the prototype in the process of solving a
problem and create a product.

Another criterion that is well implemented in learning activities is Criterion 6 (fg04=32). Criterion
6 is encouraging students to think critically by making comparisons. This criterion can be examined
together with Criterion 10 (fimprove=20), and Criterion 7 (fimprove=30), both of which were usually
implemented at the improvable level. According to these three criteria, to encourage students to think
critically in the learning activity, it is required to use explanatory instructions through the task or
discussion cards that allow the discovery of the information. In this way, students who practice the
activity can progress independently of the teacher by following the instructions in the process. M46,
who implemented these three criteria at a good level for 4™ grade students, addressed the gain of
designing lighting tools that can be used in the future about Science. In this activity, students are
assigned to design tasks encouraging them to think about similar and different aspects of various
lighting tools. It has been used SCAMPER technique to design tasks for critical thinking. Explanatory
instruction cards have been sent to the students through the digital discussion board so that these
tasks can be completed within the group independent of the teacher and the discussion can proceed.
So, the activity consists of three different digital discussion boards accessed through the QR code for
each group. With explanatory instruction cards, it has been provided that the teacher plays only an
observer and guide role in the process in the activity. Appendix 2 shows M46's performance
homework.

Criterion 11 (fincompiete = 30) and Criterion 12 (fincomprete= 36), which attempt to make the learning
activity personal, are among the criteria that have been implemented incompletely in the learning
activities. According to these two criteria, the learning activity is expected to provide the student the
opportunity to control, change content or participate in alternative activities for different learning
objectives. Although learning activities are generally lacking these issues, one of the examples that
implemented these two criteria at the same time is M19, which addressed traffic signs and boards.
M19 provides students with some traffic signs and boards at the learning stations. Students access the
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interactive scenarios prepared in PowerPoint by reading the QR codes on these boards. The most
significant characteristic of the interactive scenario is that the student makes choices in the problem
situations about the relevant board presented as visuals and examines the findings of his/her own
choices. Learning stations, on the other hand, offer alternatives that grant control to the students in
determining the learning objective they need during the learning process. Accordingly, it can be said
that M19 implemented both criteria 11 and 12. The reasons for rarely implementing these criteria
may be students' low-level technological skills or the workload in creating alternative activities. Other
criteria that are thought to be challenging in the implementation due to similar reasons are criterion
8, using technology suitable for student-level; criterion 13, digital record-keeping for following the
development; and criterion 14, and using remarkable visuals in the design.

Findings on Experience of ETCs developed 21st-century learning activities

These findings belong to the action research experiencing stage. These findings were obtained
from the self-assessment form filled out by ETCs in the second group. With this form, ETCs graded the
criteria according to their level of difficulty to indicate how difficult they had while applying the
learning activity criteria. The findings were given in Table 3.

Table 3. ETCs’ Perceptions On The Difficulty Level of The Applying Criteria to Develop a 21st-
Century Learning Activity

Frequencies

Criterion No Very Hard Hard Moderate Easy Very Easy

Criterion 1 1 3 16 13 9
Criterion 2 4 9 12 10 7
Criterion 3 3 5 12 14 8
Criterion 4 1 2 13 15 11
Criterion 5 1 11 15 13 2
Criterion 6 4 9 13 12 4
Criterion 7 3 4 15 15 5
Criterion 8 4 5 15 12 6
Criterion 9 6 8 14 11 3
Criterion 10 2 5 16 14 5
Criterion 11 3 7 13 16 3
Criterion 12 2 7 10 20 2
Criterion 13 6 6 16 10 4
Criterion 14 13 6 13 10 13

When Table 3 is examined, ETCs in the second group found only the 14th criterion as "Medium"
or "Difficult" among these criteria they applied in their performance homework. It can be said that
they have some difficulty in creating the content based on the student level according to this criterion.
Table 4 shows the findings of the open-ended questions in the self-assessment form obtained from
content analysis.
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Table 4. Themes and Codes Obtained From Content Analysis On The Self-Assessment Form

Themes Codes Frequencies
e Using technology o 17
e 1 e Creative thinking e 6
Difficult
Thicutties ® Getting down to student level e 6
® Going out of the ordinary e 3
e Using technology effectively e 10
Contributions: e Developing thinking skills e 6
Personal skills e Gaining a different perspective e 6
e Workingin a team o 1
e Gaining professional awareness o 11
e Integrating technology e 38
Contributions: e Designing learning by having fun e 3
Professional skills e Designing activities based on student characteristics e 3
® Learning ways to keep students active o 2
® Integrating creativity into the lesson o 2

According to Table 4, the answers are given by ETCs to the question "What are the other
difficulties you have in this process?" were collected under the headings of "using technology, creative
thinking, getting down to the student level and going out of the ordinary". Their views are as follows:

I had difficulty preparing the activities step by step based on the student level. It was difficult to
prepare an activity sheet for all students to understand [P19].

I think we lay the foundations of entering an unusual learning period. We will encounter a more
complex learning style. The difficulties | experienced are also caused by learning from the rote
learning system and continuing in the thinking system as | am not used to [P3].

According to these answers, it is understood that in the process of developing learning activity,
ETCs tend to reflect their previous education on their teaching. Even if they had difficulty, ETCs made
an effort to get out of this pattern by using technology, thinking creatively, and trying to get down to
the student level.

The answers given by ETCs to the question "What are the contributions of the 21st-century
learning activity designing process to you?" were collected under two headings: personal skills
consisting of 4 codes and professional skills consisting of 6 codes. Their views of the contribution of
personal skills are as follows:

I am seriously familiar with technology right now. | know where to use which applications and
the biggest contribution to me were my ideas to prepare a lot of material that | could prepare
for my students in the future [P30].

If I had done the event alone, maybe | would have had technical difficulties. Since we designed
the activities as a group, we were able to complement each other's shortcomings and achieve a
better event design [P7].

Their views of the contribution of professional skills are as follows:

When | started teaching, | understood better how to teach 21st-century students. While
preparing the homeworks, | felt just like a teacher, as if | had students and | was designing a
learning activity for them. Now | know better what kind of learning activity | should design when
| start teaching. | will use the homework we have prepared in my teaching life [P5].

I learned different applications by taking advantage of technology. | realized that teaching
would be more effective with the use of technological tools. | learned different information
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thanks to different applications and materials. | had the opportunity to be in touch with
technology while doing activities based on topics [P23].

DISCUSSION AND CONCLUSION

This study has been tried to solve a problem with action research. The problem was to develop
the skills of ETCs in designing 21st-century learning activities in the teacher education programs. The
solution to the problem was that designing 21st-century learning activities can be taught at various
courses in teacher education programs. The ETCs made significant advancements and gained
experiences in the course of "Instructional Technologies" based on this solution. In the course, ETCs
have gained experiences by developing 21st-century learning activities about the characteristics as
follows:

Reproductive learning for creativity: To encourage and reveal creativity in the learning process,
the 21st-century learning activity should involve students in the process of reproduction. Especially,
unusually combining usual objects, or creating unusual objects from usual parts can be facilitating
techniques for planning this process. However, creativity is realized not before the design of the
product, but during the design process, while participating in the activity, implementing, fragmenting,
or integrating parts. These views can be supported by the Creative Learning Spiral by Resnick (2017)
in his book "Lifelong Kindergarten". In the Creative Learning Spiral, the materials and activities are
constantly changing within the framework of the same basic process, knowledge, product, or problem.
In addition, Resnick (2017) emphasizes that imitating similar examples or following instructions is
useful for developing creativity if it induces new ideas. Another way of revealing creativity is to think,
reproduce or redesign an object differently (Ozyaprak, 2016). ETCs tried these techniques to
implement the criterion of designing reproductive products in a learning activity for creativity. But
also another technique that ETCs use while planning the learning activity is the SCAMPER thinking
technique, also known as creative thinking technique or guided brainstorming (Atasoy, Bozna,
Sénmez, Akkurt, Biylikkése & Firat, 2020; Cilci, 2019; islim, 2011; Yagci, 2012; Yigitalp, 2014). In the
SCAMPER technique, questions forcing us to think about an object or idea from different perspectives
are asked. In the literature, there have been some studies that found the SCAMPER effects on learning
positively (Altiparmak & Eryilmaz-Mustu, 2021; Jarrah & Fattah Al Tarawneh, 2021). Accordingly, each
letter indicates different question patterns. These letters and question patterns can be outlined as
Substitute (What can substitute my idea, material, method?), Combine (What materials, ideas,
materials can be combined?), Adapt (What else is there like this?), Modify/Magnify (What changes
can | make to make it better?), Put to another use (For what other purpose can | use it?), eliminate
(What can | add or remove?), and Rearrange/Reverse (What other arrangements would be
appropriate?) (Yagci, 2012).

Problem-solving for critical thinking: 21st-century students are curious and problem-solving
individuals (Wagner, 2010; ISTE, 2019). Afdareza, Yuanita and Maimunah (2020) stated that the
implementation of problem-based learning was one of the alternatives to increase the critical thinking
skills of students. Thus also, 21st-century learning activity should encourage critical thinking in the
learning process. ETCs who tried to implement both criteria used some critical thinking techniques in
the problem-solving process, such as analyzing, dissecting, classifying, distinguishing, matching, and
taking the meaning implied in the reading (Ardhian, Ummah, Anafiah & Rachmadtullah, 2020). The
most basic of these techniques is to make comparisons between at least two different objects that
suggest similarities and differences. This technique, also known as analogy building, is the association
of the objects, which seem to be independent of each other, presented to the student in the learning
activity at some point by establishing a similarity. The important thing here is matching one of the
objects with the student's prior knowledge and making an analogy with the unknown one through this
knowledge (Sasmaz Oren, Ormanci, Babacan, Koparan & Cigek, 2011). But also, learning activities that
use critical techniques and are developed by ETCs involve students in the problem-solving process
through case studies, visuals, animations, riddles, rhymes, or puzzles in problem scenarios or
educational games. Supporting these, Hacisalihoglu Karadeniz (2018) suggested that teachers who
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want to include problem-solving strategies in learning activities should use event-based genres such
as stories, tales, and riddles. Karasu (2019), also concluded that the scenario-based learning approach
increases students' interest and curiosity towards the course and decreases the general anxiety level.

Learning from each other in collaboration: Working as a team is an important characteristic
expected from 21st-century students. Therefore 21st-century learning activities should allow students
to learn from each other. The learning activities developed by ETCs generally include educational
games using collaborative techniques such as learning stations (Pho, Nguyen, Nguyen & Nguyen,
2021), Jigsaw technique (Chang & Benson, 2020; Rahmawati, 2021; Salam, 2020). In this regard, it was
reported in the literature that collaborative games will facilitate making sense of the knowledge, as
well as constituting a model for developing a series of 21st-century skills including creativity, problem-
solving, communication, etc. (Bermingham et al., 2013; Cooney & Darcy, 2020). Another method used
by ETCs is learning by teaching which is named by Fiorella and Mayer (2013) as learning by explaining
or transferring what is known to someone else. In this technique, the learning is realized by shifting
them from the student position to the teacher position. In this context, generally, ETCs have grouped
students in their learning activity according to high and low prior knowledge or having similar
characteristics and interests. Thus while working as a team, transfer what they know to those who do
not know, students check and regulate each other's work with peer assessment, discover something
unthought within the group or strengthen each other's communication skills.

Self-Directed Learning: In the 21st century, the learning activity appeals to students who know
themselves, who manage and make their own decisions (Glniing, Odabasi & Kuzu, 2013; Daghan,
2017), who set their learning objectives and reflect them to the learning process (Daghan, 2017; ISTE,
2019). These students, also known as "autodidacts", tend to be teachers for themselves, discover
knowledge independent of the teacher, and learn on their own. Autodidacts think in various ways,
make library and internet searches, experimental studies in a certain area, filter and transform
information from any source and anywhere (Tarhan, 2013). So, 21st-century learning activities should
present autodidactic techniques like self-directed learning or independent learning (Ferri, 2021;
Hutasuhut, Adruce & Jonathan, 2021). Self-directed learning requires the willing orientation of the
student to different learning environments suitable for him/her. To this end, teachers can use
research-based, collaborative learning environments enriched by the use of different learning sources,
considering individual differences (Kiicliker & Selvi, 2016). In the study, ETCs asked questions offering
the student the preference to participate in different alternative learning activities such as writing
stories, drawing pictures, playing educational games, or drama for self-directed learning. Also, ETCs
developed audio, visual, or written instructions, explanations, instructions, and discussion or
information cards for students to discover the knowledge independent of the teacher.

Making the learning activity personal: As mentioned above, self-directed learning which is a
concept that exists in much 21st-century learning (ISTE, 2019; P21, 2019) is important to personalize
learning experiences (Caffarella, 1993). So, 21st-century learning activities should consider students'
interests, desires, experiences, and learning needs (MEB, 2011). According to AASL Standards (2017),
teachers and ETCs should pursue "personal growth" for the 21st-century learner. The teacher's role is
important to foster and support self-directed learning and personalization in 21st-century learning
environments (Mishra, Fahnoe & Henriksen, 2013). To this end, ETCs have benefited from some
recognition data such as a student's prior knowledge, learning objects he/she likes or wonders,
teammates he/she wants to work with during the learning process, the learning activity he/she wants
to participate in. At this point, the ETCs stated that they would benefit from student recognition data
in designing activities according to student characteristics in their professional lives in the future. In
this way, teachers can be able to get quick information about the student's past, present, and future
learning process. Using this information, teachers can diversify the learning content and make the
content specific to the student or group by developing different activities for different interests in
learning activity design.

To summarize, ETCs have gained experience in developing 21st-century learning activity during
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the teacher education program and these experiences contributed to their professional skills and
awareness. In this sense, this study is important to prepare ETCs for the 21st-century learning
environments for teacher education programs.

Limitations and Suggestions

Some suggestions for future studies, based on the limitations of the study can be listed as
below:

In this study, the ETCs stated that while designing 21st-century learning activities, they had
difficulty getting out of the education system they are used to. This situation reveals the necessity of
changing the learning methods of ETCs. In this sense, it would be important to increase the proficiency
of ETCs on this subject, to use problem scenarios that enable the discovery of today's world problems
in the content of undergraduate courses, to support problem-solving skills.

While ETCs in the first group worked on individual homework, ETCs in the second group worked
in pairs. In the base of that, One of the results obtained is about preservice teachers making up for
their deficiencies while designing activities together. In support of this result, Mirzeoglu (2015) stated
that working in pairs enabled ETCs to gain both personal and professional gains. In future studies, the
effect of double and single work on the performance of designing 21st-century learning activities can
be examined experimentally.

In this context, ETCs should be educated and trained about using critical thinking techniques
that guide the discussion and encourage creativity. For that, teaching education programs at the
universities can be redesigned to involve ETCs in similar learning processes.

21st-century teachers are expected to realize the learning activity by using digital media for the
follow-up of student development (UNESCO, 2008). ETCs have stated that their students gained
professional awareness that it is important to use digital technologies for progress tracking. But also
they have stated that they had difficulty in technology integration. In this respect, it should be ensured
that teachers and teacher candidates are supported to gain digital skills and made aware of the use of
digital media for personalization.

In-service training with similar content can be organized for teachers and lecturers to gain
experience in designing learning activities in the 21st-century. The scope of the study can be expanded
with a research design in which ETCs apply their learning activities in the real classroom.
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APPENDIX 1. Criteria, Themes, Codes, And Supportive Literature Notes From The First Group, Expert Controls, And Literature Support By Week

Themes and Codes

Criteria ) “ ) ) o Notes from the Literature
Student in the 21 Teacher in the 21st Learning Activity in the Making the Activity Personal
century century 21st century
1 e Aware of his/her Gathering purposeful e Using recognition e Measuring the learning Teacher knowing the student (MEB,
interest and data to know the data level 2017)
desire student ® Learning student interest Self-knowing student (Gliniing,
e Self-aware and desire Odabas! & Kuzu, 2013)
e Knowing the digital
experiences that they use
or wonder
) Recording and o Keeping digital e Draw individual data Teacher collecting and analyzing
analyzing the data records about student's learning digital data to know the student
digitally e Using digital media level, interest, and need (MEB, 2017)
that records data Students aware of the digital marks
left (ISTE, 2019)
3 ® Choosing the Considering student ® Preparing activity ® Guiding learning activity, Student and teacher considering
information that characteristics according to student content or group work individual skills (Trilling & Fadel, 2009;
he/she needs Knowing the student information records, with recognition data Wagner, 2010)

e Eliminating creating a group Student (National Research Council,
unnecessary e Voice recordings, 2011) and teacher (MEB, 2011)
information visual or written considering personal differences

e Not memorizing explanations Teacher considering student

characteristics (Daghan et al., 2017)
4 o (Creativity Promoting creativity ® Designing the whole e Preparing products Productive students, students
e Productivity Providing examples from independent according to student learning by doing and living (Daghan
e High imagination that encourage the parts interests and needs etal., 2017).
production e Redesigning apartof e Astudent selecting and Students producing original works

Consultant/guide

the product with
other objects

combining the parts that
he/she needs to develop
the original product

and changing some components
uniquely (ISTE, 2019)

Highly imaginative student (Wagner,
2010)
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Collaborative

In motion
Communication
skill is high

Benefiting from °
collaborative learning
techniques

Managing the °

collaborative learning
environment

Effective

communication

Learning techniques
while teaching each
other in groups
Learning stations
Collaborative
learning techniques

Grouping those who know
and who don't know
Grouping by learning level
Grouping according to
student interest and
desire

Grouping according to
digital skills

Students communicating with others
for academic and personal interest
(ISTE, 2019)

Students using collaborative
technologies (ISTE, 2019)

Students working as a team (National
Research Council, 2011)

Critical thinking
Questioning
Distinguishing the
correct
information

Using critical thinking e
techniques

Question, activity, or
products that make
comparisons about
similarity and
difference of the
objects

Choosing the right
information and
technology to develop
his/her product or to
solve his/her problem

Students evaluating the accuracy of
information, media, data, or resources
(ISTE, 2019)

Students thinking of an object or
problem from different perspectives
(Daghan, 2017; ISTE, 2019)
Questioning student and teacher
(GUning, Odabasi & Kuzu, 2013)

Solution-oriented
Enthusiastic to
solve complex
problems

Curious

Providing problemsto e
explore knowledge
Challenging

Presenting a
problem in a case
study, scenario,
story, or puzzle

Using the real problems
belonging to the student
him/herself

Learning student
problems in recognition
data

Students collecting data to discover
real-world problems and to solve
original problems (ISTE, 2019)
Solution oriented student (Glinling,
Odabasi & Kuzu, 2013)

Using technology
effectively
Digitally literate

Integrating technology e
into education

Digitizing printed °
materials

Combining printed
and digital materials
QR codes, social
media, and learning
management
systems

Knowing the technologies
that the student actively
uses and using them in
the activity

Learning the technology
experiences of the
student at the recognition
data stage

Students choosing and
using the appropriate one
among the new
technologies for his/her

Using online materials (UNESCO,
2008)

Using technology for information
discovery, information transfer,
product design, problem-solving (ISTE,
2019)

Student blending digital and real life
(GUning, Odabasi & Kuzu, 2013)
Learning experiences built with
technology (Trilling & Fadel, 2009)
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unique product or
problem.

own choices
Active in learning

choose

script, presentations
that allow student
interaction with
options

material with choices
Getting the same
knowledge with different
choices

Knowing student
preferences such as
character, scene, object

9 Managing and Enabling self-directed e  Discussion or task Explanations, directions, The student seeking feedback for
evaluating learning cards voice responses suitable his/her application (ISTE, 2019)
his/her learning e Feedbacks indicating for student level Self-directed learning student
Setting his/her correct and incorrect Explanations and (NACOL, 2006; Tarhan, 2013)
objectives learning directions about the

student’s product or
problem

10 Able to discover Planning learning ® Using guidance and Guidance and Self-progressing student (Mawas,
information activity, rather than explanations explanations based on Bradford, Andrews, 2019)
independent of instruction student progress Independently learning student
the teacher Guiding Guidance on remarkable (Daghan, 2017)

Learning environment content Teacher, designer of the learning
designer environment (UNESCO, 2008)
11 Making his/her Allowing students to e Interactive story, The control of the Students customizing the learning

process in a supporting way (ISTE,
2019)

Teacher, designer of interactive
education (Gelen, 2017)
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12 Able to make Allowing the student e Alternative learning e Knowing students' ® Students setting personal learning
decisions about to control his/her activities for learning objectives objectives and reflecting them to the
his/her learning learning different learning e Addressing different learning process (Daghan, 2017; ISTE,
process Risk-taker objectives learning objectives 2019)

Knowing e Teamwork according to e Student managing and developing

him/herself learning objectives him/herself (Daghan, 2017; National

Self-improving Research Council, 2011)

Versatile reader e The student knowing him/herself,
able to make decisions and
performing multiple tasks (Gining,
Odabasi & Kuzu, 2013; Daghan, 2017)

® Increasing opportunities for students
(NACOL, 2006)

13 Following and Recording and e Using digital e Givinginformationtothe e Teacher following and evaluating
evaluating analyzing student platforms to follow student about his/her student projects digitally (Glning,
his/her learning development up on student individual development Odabasi & Kuzu, 2013; MEB, 2017;
progress progress UNESCO, 2008)

e Self-supervised (Koenig, 2011)
student, taking individual
responsibility (NACOL, 2006; Daghan,
2017)

14 Having fun Keeping student active e  Visuals, animation e Using audio and written e Teachers using questions, various

Visual learner

Attracting attention

techniques, and
videos

visuals, animations, and
videos suitable for
learning level

games, visuals, and stimuli that attract
student's attention (Lemov, 2010)
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21. Yiizyi’da Ogrenme Etkinligi: Fen Bilimleri Dersi

Ogretim Teknolojileri

Ogrenciyi Tanima

Ogrenciyi tamima formunda amag bilenle bilmeyeni ayirt edip
ona gére ogrenme etkinligini dizenlemek. Ogrenciye
segenekler sunup ©grenme etkinliginde nasil &grenmek
istedigini segmesini saglamak.

Ogrenciyi tamima etkinliginde google formdan &grencilere
coktan segmeli gorselli sorular sunulmugstur. Birkag tane de
kisa yanitli sorular ve son olarak dgrenme etkinligini se¢mesi
i¢in bir soru vardir.

Ogrenciyi tanima formu (Baglantilar Ek:1)

Ogrenme Etkinligi

Ogrenme etkinliginde amag 2lyiizyil becerilerine uygun
ogretmenden bagimsiz olarak dgrencilere segenekler sunma,
elestirel  dislinebilme, problem ¢dzme, vyaraticiik gibi
segeneklerle ilerleme imkani sundum,

Powerpoint interaktif segenekler sunuyor. Powerpoint sunusu
geleneksel bir sunu degil. Gruplar 6grenciyi tanima
verilerinden belirlenmistir. Orenciler verilere gére gruplara
ayrildilar.Powerpoint ile interaktif bir senaryo
olusturdum.Orenciler  powerpointte  yaptifi  secimlerle
dgrenme etkinligine midahale edip powerpointteki sonucu
degistirebiliyor.

Ogrenme Etkinligi (Baglantilar Ek:2)

Ogrenme etkinligindeki 151k kaynaklarina érnek

Goreviendime:

Ogrenme etkinligindeki sigegimizi koparmayalim oyunu

i s G o s

IHWNI!IMII\ H (AVHAKLARI
|

o

Ggrenme etkinligindeki eslestirme oyunu

Ogrenme Ortami ve Arag Geregler

Ofrenciler 6grenme ortami igin  powerpoint ortamini
kullanacaklardir. Powerpoint araciligiyla learning apps
uygulamasindan da yararlanacaklardir.
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Degerlendirme

21.yy becerilerine vyoénelik problem ¢ézme, yaratici
dislinme,isbirlikli calisma,elestirel  distinme  becerilerini
degerlendirme testi araciligiyla olusturmaya calistim.

Uygulama asamasinda birinci &grenci ilk gorevi yapip
digerinin  sorusunun bilesenlerini de secip yanindaki
arkadasiyla kagitlari defisecek bu sekilde isbirliginin
saglanmasini ve Uretici Uriine ydnelik olmasini hedefledim. -
Degerlendirme testi {Baglantilar Ek:3)

Istk Avasi rozetini alan ogrencilere akran geri bildirimi
yapmasi igin bir gérev mesaji yazdim. Bu sekilde &grenciyi
6grenme sirecine tekrar dahil ettim.

Puanlama ve Geri Bildirim
Puanlama yerine rozet kullanilmistir,

Amag: Rekabet ortamini kaldirip isbirlikli ortam kurmak ve
ogrenciyi  motive etmek, oOgrenme hevesini artturmak.
Puanlama Anahtari (Baglantilar Ek:4)

Amag: Geri bildirim rozetleriyle becerileri kategorize edip
ogrenciyi farkl gorevlerle 6grenme stirecine geri dondurmek.

Geri bildirim Rozetleri (Baglantilar Ek:5)

Baglantilar:
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