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Abstract

Human efforts to understand nature originate from a mental
scheme that includes data, information, knowledge, and wisdom
levels. An individual first perceives everything in nature as data,
and this data collection process starts before birth and continues
after birth. Throughout human history, individuals have created
data sources by recording their perceptions, experiences, and
observations about humans, other living creatures, nature, and the
world. These data are processed in line with individuals’ needs and
interests and transformed into meaningful information.
Knowledge emerges when the connections between information
become stronger and gain meaning. In this way, people create a
growing wealth of knowledge about nature and the environment.
The effort to understand and interpret nature involves not only the
physical environment of humans but also the structure of societies,
their cultures, economies, and histories. In this respect, social
sciences and social studies are important tools to help us
understand this broad perspective. Social sciences guide us in
investigating social structures, cultural norms, economic systems,
and political processes. Concerning social studies in which social
sciences are simplified and presented together as a course in
secondary schools, the data and information provided by social
studies are of critical importance to understand how people live
together and interact and how they have changed throughout
history. Social studies reflects people's efforts to understand their
social relations, social structures, and historical events and aims to
provide skills in understanding and evaluating these issues, which
enriches their levels of knowledge and wisdom.

It can be indicated that there is no common scheme or model for
acquiring knowledge in social sciences. It is essential to structure
knowledge in the social science fields included in the content of
social studies. In this regard, the objective of the study is to develop
a framework model regarding different types of knowledge that
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7can improve students' knowledge literacy within the scope of
teaching social studies as social sciences. The study was conducted
with a grounded theory design, one of the qualitative research
approaches. In the study, the literature on types of knowledge was
reviewed within the scope of grounded theory design, and the
types of knowledge used in social sciences were attempted to be
determined by interviewing 25 academicians who were social
science experts and social studies educators. An unstructured
interview form developed by the researcher was used to collect
data. An inductive analysis approach was adopted in the data
analysis. The concept analysis (coding) method suitable for the
study’s purpose was employed in the analysis of the data obtained.
As a result of literature readings, knowledge literacy was defined,
and as a result of the interviews with domain experts, types of
knowledge that can be expressed as the core category used in social
sciences were acquired. These types of knowledge can be listed as
interpretation, foresight, strategy, concept, inference, and theory.

Introduction

This process significantly affects individuals and society in today’s changing and transforming
world. In this process, knowledge is critical for human life. To specify the role of knowledge in human
life, it is necessary first to define it and determine its properties and types. However, the literature
identified some problems regarding knowledge and related information. Hence it was deemed
important to define knowledge and information and discuss their similarities, differences, and common
points.

It is possible to mention a mental scheme for the individual at the levels of data, information,
knowledge, and wisdom in one’s efforts to understand and make sense of nature. At this point, the
model expressed in various ways, such as the data-information-knowledge-wisdom hierarchy “DIKW”
(Ackoff, 1989), called 'Information Hierarchy, 'Knowledge Hierarchy,' and 'Knowledge Pyramid' will
be discussed to address and define data, information, and knowledge. Hierarchy is used to identify and
describe the processes involved in contextualizing, making sense of, and transforming data,
information, knowledge, and wisdom (DIKW). Knowledge will be examined based on the said
structure.

With the presence of humans on the earth, individuals have processed, recorded, or depicted
what they heard, perceived, discovered, experienced, and saw about living things, nature, objects, and
the world in general, in line with a purpose. A large data source has started forming for humans and
nature. Individuals have begun to process these data in line with their needs, interests, curiosities, and
pursuits and turn them into meaningful wholes. This process for data can be expressed as the first stage
of knowledge creation. It can be said that to ensure that data evolve to the next stage, in other words,
are transformed into information, data should be organized, classified, and interrelated in line with a
purpose. For example, plants collected from nature for healing can be classified as those that are good
for wounds and pain. With the increasing data and processing of this data, its structure has changed
and transformed into a different form, gaining the feature of information. Kelley (2002) saw information
as a meaningful whole with the statement, "Information has transformed from refined data to the point
of being useful through analysis." Tiwana (2002) indicated that information was the processed data. It
was formalized and interpreted, and it was stated that it was prepared in an easily reusable way. The
structure reached by processing the obtained data is called "information" in foreign literature. The
structure that emerges when information is mentally associated, its meaningfulness is increased, its
connections are strengthened, and it even becomes useful for a purpose in practice can be expressed as
knowledge. The famous metaphor of Claude Levi-Strauss that information is “raw” and knowledge is
“cooked” is important for explaining the relationship between information and knowledge (Burke,
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2016). If a final definition of knowledge is to be made, it can be expressed as the high significance that
an individual internalizes in his/her mind and behavior by processing data and information and makes
the individual unique. Wisdom, which can be expressed as a perspective on the world, nature, and
people, affected by variables, such as the society in which individuals live, the beliefs they have adopted,
their perspective on the world, their ideology, the family where they have grown up, the geography
they live in, etc., and determined and shaped accordingly, can be defined as a state of knowledge
transformed into a different form.

Individuals need data, information, and knowledge to carry out their educational process or
continue their professional life. It can be stated that these three structures, which indicate the
individual’s material aspect, are mostly related to external motivation. Wisdom emphasizes that the
individual carries out these three stages more equipped with moral, ethical, and high human values.
Rowley (2007) defined wisdom as the capacity to put into action the most appropriate behavior,
considering what is known (knowledge) and what is best (ethical and social considerations). Bellinger,
Castro, and Mills (2004) indicated that computers were not and would never be capable of possessing
wisdom because of its inherent ethical aspect and stated that “wisdom is a unique human product.”
With a similar definition, Ackoff (1989) described wisdom as the feature distinguishing humans from
machines.

In the literature outside Tiirkiye, data, information, and knowledge have a gradual structure.
When this structure is translated into Turkish, the upper stage of "data" should be organized as
"information," and the upper stage of information should be organized as "knowledge.” Nevertheless,
in studies from Ttiirkiye, the concepts of "information" and "knowledge" have been both translated into
Turkish as "bilgi." The fact that both concepts are expressed with the same word can undoubtedly be
considered a conceptual confusion. Nevertheless, there is also a confusion of meaning here. The use of
knowledge conceptually and information semantically has increased. What has been lost or blurred
accordingly has been the meaning and practice of knowledge. For example, the passionate narration of
the Wright brothers' efforts to create the plane and the fact that individuals who have never heard of
this adventure before become aware of it do not mean that this is knowledge for the said individuals.
Individuals will have just become aware of this invention or have learned about this invention process.
Should the fact that Edison repeated the experiment 999 times in the process of inventing the light bulb
and eventually invented it be accepted as knowledge for the individual who has learned this? Are facts
that Edison gathered for the light bulb knowledge, or are facts that the person who learned this obtained
knowledge? In this regard, when people state that none of the knowledge they have acquired at school
is of any use to them, it is necessary to indicate that what they have learned at school is not knowledge
but information.

The confusion in the concepts of information and knowledge has been transferred to the literacy
part of these concepts in the same way. The definitions of information literacy by ACRL (Association of
College and Research Libraries, 2016), ALA (American Library Association, 2022), Breivik (2000), Bruce
(2004), Doyle (1994), Ferguson (2003), and Zurkowski (1974) has been transferred as information
literacy, due to the misconfiguration, in the form of literacy of information. This situation has also led
to problems in the creation, utilization, and application of information in relevant fields. Another flaw
is that experts in the field of librarianship, who study information literacy as part of their field of study,
actually study the right subject and structure it, but other fields that quote them confuse information
literacy with knowledge literacy. Studies from Tiirkiye have addressed students' skill development in
information literacy, especially in the context of librarianship. Subject contents have changed along with
periodically changing information technologies, and subjects have been discussed and examined in
terms of computer, internet, written, visual, and audio media. Considering the subjects and their
frameworks, it can be clearly determined that information literacy is covered. When the abstracts of
these studies on knowledge literacy translated into a foreign language are reviewed, it is seen that
knowledge literacy is translated as “information literacy” in almost all of them.

The problem of defining knowledge and information or confusing the fields they cover does
not exist only in studies from Tiirkiye. It can be stated that studies in the foreign literature also contain
confusion about the boundaries of knowledge and information. Despite what is written about
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"knowledge" in the OECD Foresight Project reports, it can be said that there is an excessive concentration
on information and skills in this direction. No attempt to express a knowledge theory or define it in
precise terms has been made at any point in the reports. Confusion between knowledge and information
is also observed in the materials of the Foresight Project (Roberts, 2000).

The structure obtained by processing data emerges as knowledge considering the definitions of
knowledge and the knowledge creation process in studies from Tiirkiye (Adigiizel, 2011; Akkoyunlu ve
Kurbanoglu, 2003; Aldemir, 2003; Basaran, 2005; Bayrak, 2019; Baysen, Cakmak, & Baysen, 2017;
Dedebali, Dasdemir, & San, 2019; Demir & Seferoglu, 2016; Kogak Usluel, 2006; Korkut & Akkoyunlu,
2008; Kurbanoglu, 2010; Kurbanoglu, Akkoyunlu ve Umay, 2006; Ozbay & Celik, 2013; C)zgl'ir, 2016;
Polat, 2005, 2006; Polat & Odabas, 2008; Saatcioglu, Ozmen, & Siirel Ozer, 2003; Tatli, 2018; Unal & Er,
2015; Yasa, 2018), while the structure formed by processing the data collected by the individual
concerning nature or everything that exists in nature and the information created as a result of
associating these data, making it meaningful, mentally associating the individual’s creativity, increasing
the meaningfulness, and strengthening the connections is expressed as knowledge in the foreign
literature (Amidon, 1997; Burke, 2016; Davenport & Prusak, 2000; Dixon, 2000; Horibe, 1999; Kelley,
2002; Krogh, Ichijo, & Nonaka, 2000; Liew, 2007; Nonaka & Takeuchi, 1995; Potter, 2016; Tiwana, 2002;
Vizcaya Alonso, 1997). The problem identified in the literature in Tiirkiye has necessitated examining
knowledge, defining its structure, and determining its field and boundaries. It is critical to determine
the stages of forming, creating, or obtaining knowledge to raise knowledge-literate individuals.
Therefore, first, a literature review was conducted to determine the current situation in the literature.
To reveal the current state of the literature on this problem, the subjects of information literacy and
knowledge literacy were reviewed within the scope of social sciences, educational sciences, and social
studies in Tiirkiye. Master's and doctoral theses and articles were examined in this context.

The literature on information and knowledge were examined together due to the conceptual
confusion in studies from Tiirkiye. No thesis studies on information literacy at the master's and doctoral
levels were found. Fifty-five theses on knowledge literacy at the master's level were reached. Of the
theses addressing the knowledge literacy levels of teachers, students, and other stakeholders and the
relationship between knowledge literacy levels and various variables, 35 were prepared in the field of
education and training, 12 in the field of information and document management, three in the field of
communication, two in the field of information and technology, and one in the field of economy.
However, the definition of information, its characteristics, and information models were covered with
the concept of knowledge literacy. Although information was discussed in terms of its scope and
characteristics, the concepts of knowledge and knowledge literacy were used in its expression in
Turkish. Moreover, the variables discussed in the studies (computers, the internet, journals, books, and
libraries) are referred to as information literacy technologies and resources in foreign literature. Twenty-
two theses on knowledge literacy were reached at the doctoral level. Of the said theses, nine were
prepared in the field of information and document management, seven in the field of education and
training, two in the field of communication, one in the field of information and technology, one in the
field of politics, one in the field of religious education, and one was prepared in the field of geography.
Whereas the concept “knowledge literacy” was used directly as a title in some studies, “knowledge
literacy” was mentioned in the content in other studies. However, it can be stated that information
literacy is the basis on which these studies were structured. In the content dimension, the definitions
used for knowledge literacy, the specified characteristics, and the knowledge literacy models expressed
were evaluated within the scope of information literacy in the original sources in the foreign literature.
Fifty-two articles were reached in the search conducted with the tag “Knowledge Literacy” in Google
Academy. The above-mentioned studies were discussed with the concept of knowledge literacy. It can
be stated that “information literacy” was included in the article contents and referred to as knowledge
literacy. When a similar search was conducted in studies from Tiirkiye with the concepts of
"knowledge," two studies were found. One study was designed in parallel with the research, and the
content of information literacy was discussed. In another study, knowledge management was discussed
theoretically. The study was designed as a theoretical definition. As mentioned in the problem situation,
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the existing problem should be expressed not only as conceptual confusion but also as the loss or
blurring of the meaning and nature of knowledge. The "ProQuest Dissertations and Theses Global Full
Text" database was used to examine theses on knowledge literacy in foreign literature. The “Knowledge
Literacy, Knowledge Management, Knowledge Construction, and Creating Knowledge” were used in
the searches. To examine theses on knowledge literacy in foreign literature, six theses were reached in
the search performed in the “ProQuest Dissertations and Theses Global Full Text” database. All of the
theses reached were studies conducted for higher education. When the theses were reviewed, it was
revealed that studies were carried out on knowledge management competencies, how to develop and
improve knowledge management, determining factors that affect knowledge management, and how to
increase knowledge sharing.

It should be indicated that knowledge has been attempted to be defined with a single concept
in the literature, but knowledge is multidimensional. It can be said that there is a significant wealth of
meaning behind it and that it is difficult to clarify the knowledge-related pattern. The current study
aims to contribute to eliminating the blurriness of the knowledge-related pattern in the context of the
social studies course and social sciences specifically.

Raising individuals who will manage, structure, and produce knowledge necessitates the
relationship between education and knowledge. Knowledge literacy takes an important place within
the scope of teaching and learning knowledge in the process of education. How to teach data and
information and how students will create or structure knowledge at the end of this process will be
possible with knowledge literacy. The pattern obtained concerning knowledge was deemed important
in terms of structuring knowledge.

Edgar Bruce Wesley, who is considered one of the pioneers of the social studies (course)
movement, defined social studies as "a course that simplifies and integrates social sciences for
pedagogical purposes" at the beginning of the 20th century. The National Council for Social Studies
(NCSS) team of the US, which has a pioneering effect on social studies education, adopted in 1992 the
idea that social studies is "a field that combines social and human sciences to support competent
citizens" (NCSS, 2023). Considering the definitions of social studies and mentioning its relationship with
knowledge, it was defined as understanding the world and participating in society as responsible
citizens (Barr, 1997). Kaur (2004) stressed that social studies, in its simplest form, was a course aiming
to reflect academic findings in various fields of social sciences in line with the needs of primary and
secondary school children in their individual and social life and with a content appropriate to their
understanding (as cited in Aslan, 2016).

Social studies has numerous purposes. Classifications have been made in the literature
concerning these purposes and approaches. As a result of their detailed study conducted with teachers
on the nature of social studies, Barr, Barth, and Shermis (1977) presented three approaches or traditions
with regard to social studies. These approaches were expressed as Citizenship Transmission, Reflective
Inquiry, and Social Studies as Social Science.

"Teaching social studies as a social science" constitutes the study’s context. The purpose of social
studies, defined as social science, is to ensure that young people acquire the knowledge, skills, and tools
of certain branches of science in their simplest form (superficially) so that they can become active
citizens. It means that teachers provide students with information about research methods, ways of
research, and ways of looking at the world accepted by social scientists.

Knowledge literacy is directly related to most of the skills in the social studies curriculum and
indirectly related to some of them. In this regard, the purpose and content of the social studies course
can be structured more effectively and efficiently within the scope of knowledge literacy. Social studies
ensures that systematic research is conducted in coordination with mathematics and natural sciences,
using the appropriate content from humanities, in addition to disciplines such as anthropology,
archaeology, economics, geography, history, law, philosophy, political science, psychology, religion,
and sociology. The primary purpose of social studies has been expressed as helping young people
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develop the ability to take conscious and logical decisions for the public good as citizens of a democratic
society with cultural diversity in a global world (National Council for the Social Studies [NCSS], 2023).
The expressed social studies purpose and content are directly related to knowledge literacy.
Furthermore, a significant part of the skills in the social studies curriculum are directly related to
knowledge literacy and types of knowledge, whereas some are indirectly related to them. Skills such as
research, environmental literacy, perception of change and continuity, digital literacy, critical thinking,
financial literacy, entrepreneurship, map literacy, legal literacy, collaboration, using evidence, decision-
making, media literacy, political literacy, problem-solving, drawing and interpreting tables, graphs and
diagrams, and innovative thinking can be especially listed within the scope of this relationship (Ministry
of National Education [MoNE], 2018).

In this respect, it was attempted to determine the types of knowledge that can improve students'
knowledge literacy within the scope of teaching social studies as social sciences. It is essential to
structure knowledge in the social science fields included in the content of social studies. It can be
indicated that there is no common scheme or model for obtaining information in social sciences. To this
end, types of knowledge that may be common in social sciences will be investigated. The present study
aims to create a pattern about what knowledge is in the context of the social studies course and social
sciences specifically and accordingly develop a knowledge literacy model within the framework of
social sciences.

The problem to be addressed in the study, in line with the purpose and significance expressed
above, was determined with the question, “How can a knowledge literacy model specific to social
studies education be developed on the basis of social sciences?” The sub-problem of the study was
determined with the question, “How can a knowledge literacy model proposal be developed in line
with the opinions of domain experts?”

Method

Detailed information about the research design, study group, data collection tools, data
collection processes, and data analysis stages will be provided under this heading.

Research Design
The current research was designed with a qualitative research approach using a grounded
theory design.

Qualitative research intends to learn how people understand and experience their world at a
particular time and in a specific context (Merriam & Grenier, 2019). Qualitative research attempts to
understand people's behavior in a real-world setting, what relations they establish, how they interpret
their experiences, how they construct their world or what meaning they attach to their experiences, etc.
(Creswell, 2007; Denzin & Lincoln, 2005; Guba, 1990; Merriam, 2009; Patton, 2014; Yin, 2015).

Data Collection Process

The purpose of the grounded theory introduced by Glaser and Strauss (1999) is to reach theory
through data collection and analysis. Grounded theory refers to a specific methodology on how to
systematically collect data and produce a multivariate conceptual theory (Glaser, 1999). Qualitative
researchers usually conduct a study on the basis of grounded theory since there is a lack of theory or an
existing theory cannot adequately explain a phenomenon. Researching how individuals experience and
interact with their social worlds and the meaning of this for them is based on the perspective of the
grounded theory design (Merriam & Grenier, 2019). Grounded theory serves as “a way of acquiring
knowledge about the worlds we study and a method of developing theories to understand them”
(Charmaz, 2006). The method requires that the researcher constantly interacts with data collection and
data analysis. Data collection and analysis proceed simultaneously. Each contributes to the
development of the other and shapes it (Bryant & Charmaz, 2007).

In the current study, the grounded theory design process was conducted to reveal what
different types of knowledge could be in the context of social sciences. First, it was investigated what
knowledge in terms of social sciences was, and its framework was drawn. Then, the domestic and
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foreign literature on knowledge literacy was reviewed, and a core category regarding knowledge types
was revealed. The resulting category supported the researcher’s ideas on the subject. This does not mean
that the researcher has an empty mind devoid of any thoughts about the studied phenomenon (Merriam
& Grenier, 2019). Glaser and Strauss (1999) expressed a similar approach by stating that the researcher
should not approach reality as a "tabula rasa" but should have a perspective that will help him/her to
examine the necessary data and detect important categories. The resulting core category was used as a
supporter in the interviews, and care was taken not to create an obstacle in revealing the main structure
or to negatively direct the interviews conducted with experts. Typically, findings derived inductively
from data in a qualitative study are in the form of themes, categories, typologies, concepts, tentative
hypotheses, or even theory about a particular aspect of practice.

It was attempted to determine the types of knowledge in each field of social sciences regarding
knowledge literacy by conducting interviews with experts in the relevant field of social sciences.
History, geography, sociology, philosophy, archaeology, law, politics, economics, psychology,
communication, and anthropology were determined as the relevant fields in the specified list (Table 1).
A literature review was performed in the specified fields, and an idea about what types of knowledge
were or could be was formed. Experts in social science and social studies educators determined by the
researchers were contacted, and interviews were conducted using the method they preferred (face-to-
face or online system [meet, teams, zoom]. The participants’ wishes were taken as a basis in the
interview method due to the COVID-19 pandemic, and an online interview method was employed. The
interviews were recorded with the participants’ permission. A preliminary information form prepared
concerning the types of knowledge was shared with the participants prior to the interview. During the
interviews, experts were asked what type(s) of knowledge were available in their field of expertise. An
unstructured interview form was used in the interviews. The data obtained from the interviews were
analyzed throughout the process, and the resulting structure provided support for the subsequent
interviews. Analyses were performed as a result of the interviews with experts determined in each field,
and the resulting structure formed the basis for interviews to be conducted with experts in the next
field.

Study Group

The purposive sampling and snowball techniques were used together to obtain expert opinions
on the sub-problem of the study. During the interviews with the determined participants, other domain
experts and field educators were also reached with the participants” guidance. The snowball technique
was employed at this stage. Table 1 lists the social studies educators and social science experts
interviewed with the purposeful sampling method within the scope of the study. When determining
participants, their expertise on the subject was taken into account. Moreover, to indicate the direction
of guidance on how to reach social studies educators and social science experts who were reached with
the snowball technique, codes were given to the participants, and the relationship diagram is presented
in Table 2. Twenty-five individuals participated in the study voluntarily. The participants' areas of
expertise were coded in Table 1 without sharing their personal data.
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Table 1. Participant table

IS\]ellq$1e3125e Interviewed Participants
Participant Code Area of Expertise
1 GT1 Social Studies Education = 14 GT14 International relations
2 GT4 Social Studies Education 15 GT15 Geography
3 GT17 Geography 16 GT12 Politics
4 GT13 Geography 17 GT10 Psychology
5 GT18 History 18 GT11 Social Studies Education
6 GT19 Geography 19 GT23 Economics
7 GT20 Geography 20 GT24 Economics
8 GT5 History 21 GT25 Economics
9 GT6 Social Studies Education =~ 22 GT2  Sociology
10 GT16 History 23 GT8  Philosophy
11 GT21 Primary School Education 24 GT3  Sociology
12 GT7 Philosophy 25 GT9  History
13 GT22 Communication

Table 2. Participants reached with the snowball technique

| 6123 | GT16
!—% !—;\
| GT25 | GT24 | GT3 | G2

Data Collection Tool

An unstructured interview form developed by the researcher was used to collect data with
regard to the sub-problem of the study. The prepared interview form was presented to two social
studies experts and one Turkish language expert. Both social studies experts have over ten years of
experience and have worked on qualitative methods concerning the subject. The corrections indicated
by the social studies experts were performed. Finally, the interview form was finalized by conducting a
pilot study with a social studies expert. In the interview form, it was asked what the knowledge types
of social sciences could be in terms of sociology, geography, communication, history, archaeology,
politics, economics, psychology, law, anthropology, and philosophy for the model to be developed
within the scope of the social studies course in line with the study’s purpose.

Data Analysis

At the first stage of the study, an inductive analysis approach was adopted in the analysis of the
data collected regarding the Grounded Theory Design process. Saldafia (2016) stated that the concept
analysis (coding) method could be used in line with the study’s purpose in the analysis of the data
obtained. A concept usually consists of components to which it is related. Hence concept codes tend to
apply to larger units or slices of data compatible with the bigger picture suggested by a concept. Concept
codes are suitable for studies that focus on theory and theory development. Concept coding is suitable
for studies involving all types of data, multiple participants and fields and studies with a wide variety
of data forms (e.g., interview transcripts, field notes, journals, documents, diaries, correspondence,
artifacts, video) (Saldafa, 2016).

The data were analyzed by adopting an inductive analysis approach. In the inductive analysis
approach, the researcher moves from parts to the whole. To this end, the data obtained were analyzed
in line with the inductive analysis approach and concept coding method and codes were created,
categories were obtained from the created codes, themes were obtained from the categories, and a
superordinate theme was obtained from the themes. The resulting codes, categories, themes, and
superordinate theme are presented in the findings section.
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The notes acquired regarding the unstructured interviews and the 966-minute video recordings
were converted into written texts on the computer. The data converted into written texts on the
computer were transferred to the analysis program Atlas.ti and analyzed in line with the inductive
analysis approach and concept coding method. Figure 1 shows the structure obtained from the analysis.

Credibility in the Study

To increase the study’s credibility, 20% of the data obtained were analyzed in line with the
study’s purpose by a researcher who has experience in qualitative data analysis and is an expert in social
studies education. Analyses performed by the social studies education expert and the researcher were
compared with the participation of both. The conflicting codes were arranged as a result of this process.
An agreement was reached on the theme. Within the scope of the study’s credibility, at the second stage
of the research, one assessment and evaluation expert and two social studies education experts were
consulted for the development and implementation of activity examples and the development of the
rubrics used in the evaluation section. Different data sources, data collection tools, and analysis
approaches were used within the scope of the study’s credibility. Data were obtained using various data
collection tools such as unstructured interviews, video recordings, and researcher’s notes during the
research process. At this stage, the researcher's notes were focused on and used in the data analysis
process. Some interviews were conducted online, and the others were conducted face-to-face. The
researcher took notes during the face-to-face interviews. These notes were presented to the participant
at the end of the interview, and if there was no objection, the interview was completed, and the notes
were used at the analysis stage. No corrections were made to the participant's statements, and the
statements were quoted as they were.

Ethical permission of the study:

All rules specified to be applied within the scope of the "Scientific Research and Publication
Ethics Directive for Higher Education Institutions" were followed in this study. None of the actions
mentioned under the heading "Actions Contrary to Scientific Research and Publication Ethics," which
is the second section of the directive, were performed.

Ethics committee permission information:
Name of the committee that performed the ethical evaluation: Bolu Abant izzet Baysal
University Ethics Committee for Human Research in Social Sciences

Date of the ethical evaluation decision: 04.10.2021
Ethical evaluation document issue number: 2021/10
Findings

Findings Regarding the Grounded Theory Design
This section presents findings regarding the research sub-problems.

Findings Regarding the Study’s Sub-Problem
The findings and participant statements reached as a result of the analysis of the data obtained
from the interviews conducted within the scope of the grounded theory design are presented.
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Figure 1. Diagram of Knowledge and Information Types

The codes acquired from the texts and videos of the interviews with the participants concerning
knowledge literacy were grouped under 12 subordinate themes, such as “concept,” "interpretation,”
“inference,” "foresight,” "strategy,” "theory,” "system,” "method”, "tendency,” "estimation,” "hypothesis,” and
"assumption.”

"o "o "o ”on

The resulting subordinate themes were combined under the themes “knowledge (interpretation,
foresight, strategy, concept, inference, and theory) and information (system, method, tendency, estimation,
hypothesis, and assumption).” The information types expressed by the participants within the scope of
the study were excluded from the study’s scope. In line with the study’s purpose, only the types of
knowledge under the knowledge theme were combined and examined, and the structure was shaped.

Within the scope of the findings, the presence of relationships between interpretation, foresight,
strategy, concept, inference, and theory under the knowledge theme was revealed (Figure 2).

INTERPRETATION {97-3}

“INFERENCE {58-2)

-[* FORESIGHT {

" KNOWLEDGE |-

[ THEORY (78-3] | E=EeTem [* STRATEGY {46-2}

Figure 2. Diagram of Knowledge Types

Participant Statements Regarding Knowledge Types

Knowledge Literacy, Information and Knowledge Types in Social Sciences

General statements made by the participants regarding knowledge literacy and types of
knowledge are presented below.

“Domain Expert GT7”

“For example, the building blocks of knowledge literacy in social sciences or things that
knowledge literate individuals should look at... A person should look at these in order
to become knowledge literate.”

“Domain Expert GT9”

"School changes have begun since the early 1990s, and instead of information, the
concept of knowledge, which can be applied to more meanings, has emerged. A process
has started in which instead of taking something and transferring it and obtaining
information, the historian makes it applicable, transforms it into knowledge,
understands and comprehends it, and accordingly makes foresights, draws inferences,
and makes interpretations about it. The difference between information and knowledge
is that information is a limited area, while knowledge covers a more unlimited and
developing area.”
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Interpretation Knowledge Type

Figures 3 and 4 show the theme relationship regarding “interpretation,” expressed as a type of
knowledge, and the codes under the theme. The participants determined that the interpretation
knowledge type was related to three (3) different knowledge types. It was found that the interpretation
knowledge type was related to inference, theory, and concept (Figure 3).

“ THEORY {78-3} |

© INFERENCE {58-2} | [* CONCEPT {121-2} |

Figure 3. Interpretation Knowledge Type: Theme Relationship Diagram

According to the findings, the participants mentioned the interpretation knowledge type
ninety-seven times. The participants indicated that 26 of the 97 codes supported, explained, or expanded

each other (Figure 4).
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Figure 4. Interpretation Knowledge Type: Code Diagram

The participant statements regarding interpretation are presented below;

“Domain Expert GT5”

“For example, speaking from my own field, I go out into the field. I examine a 1000-
year-old fountain and mosque. I collect data from there, and in the end, I obtain
knowledge about Byzantium and make interpretation.”

“Domain Expert GT1”

“So we're going to inquiry. Again, there is knowledge obtained through inquiry. For
example, to start from historical thinking skills, there is historical chronological
thinking, and there is historical comprehension under chronological thinking. When
you say, “Let’s teach something about comprehension,” it returns back to inquiry. But
in the end, it returns back to the interpretation section. In other words, everything
connects to hermeneutics.”
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“Domain Expert GT3”

“There is also interpretation, which is extremely important. However, I want to draw
attention to the following here. Interpretation falls within the scope of both information
and knowledge. For instance, the artist makes interpretation in the fields of art,
literature, and poetry. What I mean by interpretation and this concept should be defined
very well. As you know, it is the name of a method in social sciences and also a
hermeneutic method. A theoretical framework is called hermeneutics. Of course,
interpretation has a place in social sciences. It is not a place to be underestimated, but it
needs to be defined well. What kind of interpretation are you talking about? An artist
also interprets the world, people, and nature. After all, people without scientific
formation also interpret the world, people, the society they live in, and the universe in
their own way. In other words, interpretation is an indispensable part of life. What we
mean here is scientific interpretation. What are the principles of scientific
interpretation? For example, we should put forward these and these criteria. Otherwise,
interpretation is a very general concept.”

“Domain Expert GT7”

“The points we talk about are related to knowledge literacy. Interpretation is also
among them. There is no problem with interpretation. In other words, when a person
is knowledge literate, he should also have interpretation, literacy skills.”

The participants reported that interpretation was an important type of knowledge used in social
sciences. The participants stated that it was possible to talk about the presence of interpretation in every
branch of science, but interpretation should meet certain criteria to be accepted as a type of knowledge.

Foresight Knowledge Type

The participants indicated that the foresight subordinate theme was related to four different
subordinate themes. It was stated that foresight was related to inference and strategy knowledge types.
Moreover, tendency and estimation, which were specified by the participants as information types,
were expressed as a part of the foresight process (Figure 5).
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Figure 5. Foresight Knowledge Type: Theme Relationship Diagram
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The participants mentioned the foresight knowledge type seventy times. The participants stated
that thirty-three (33) of the seventy (70) codes supported or explained each other (Figure 6).
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Figure 6. Foresight Knowledge Type: Code Diagram

The participant statements regarding foresight are given below;

“Domain Expert GT2”

“You must have a lot of things to make a foresight. My foresight is as follows, I can
suggest the following for the future. There is a claim in the foresight.”

“Domain Expert GT8”

“When you say foresight , it seems like the concept becomes a little more scientific,
estimation is more daily. Each foresight can be an estimation, but not every estimation
is a foresight.”

“Domain Expert GT5”

“For example, they present two projections for Tiirkiye, suitable for 2023 and 2050. In
my opinion, this is a foresight, not an estimation, because they do this after collecting
the relevant data.”

“Domain Expert GT10”
“In foresight, you act with a higher amount of better knowledge. You make foresights
based on the knowledge you have obtained.”

The participants stressed that foresight was for the future. They also mentioned the distinction
between foresight and estimation. The participants stated that foresight was more valuable and
scientific.

Strategy Knowledge Type

The participants indicated that the strategy subordinate theme was related to four different
subordinate themes. It was revealed that the strategy knowledge type was related to the theory and
foresight knowledge type and system, one of the information types. It was found that tendency,
expressed as the information type, was indicated as a part of the strategy development process (Figure
7).
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Figure 7. Strategy Knowledge Type: Theme Relationship Diagram

The participants expressed the strategy knowledge type forty-six times. They reported that
eighteen (18) codes explained or repeated each other (Figure 8).
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Figure 8. Strategy Knowledge Type: Code Diagram

The participant statements regarding strategy are presented below;

“Domain Expert GT2”

“There are more dangers, such as public transportation, diseases, etc. Hence we don’t
know what these variables will change in the changing world. Of course, they change
at some point. It may be the climate, it may be the virus. People develop strategies
against these.”

“Domain Expert GT3”

“I would like to briefly focus on the concept of strategy. There are research strategies in
scientific research, or more precisely, in social scientific research. In particular, in field
research, there are some strategies that researchers rely on in qualitative or quantitative
studies. These should be regarded within the scope of knowledge.”

“Domain Expert GT6”

“What we call international relations, military experts, strategists... These can be
increased at this point. You know, we should say this: strategy is the knowledge that
we call hybrid and interdisciplinary already. This is an area that political
administrations rely on, particularly to determine what we will do in the future, move
forward in the future work, and determine policies.”

The participants expressed strategy as a type of knowledge. Moreover, they stated that strategy
could be used to identify the possible problems in the future and strategy could be used to cope with
uncertainty.
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Concept Knowledge Type

The participants mentioned concept one hundred and twenty times. They reported that the
concept subordinate theme was related to two different subordinate themes. The concept knowledge
type was expressed to be related to the interpretation and theory knowledge types (Figure 9).

¥ THEORY {78-3} |

FINTERPRETATION {97-3} |

Figure 9. Concept Knowledge Type: Theme Relationship Diagram

The participants mentioned the concept knowledge type one hundred and twenty one times.
They stated that twenty-eight (28) codes explained, supported, expanded, ensured continuity, or
justified each other (Figure 10).

Figure 10. Concept Knowledge Type: Code Diagram

The participant statements concerning concept are given below;

“Domain Expert GT3”

“First of all, using concepts in social sciences has an extremely strategic value and
significance. Conceptualization is a very important element. I would like to indicate the
following right away: the philosopher has a saying, it is impossible without concepts,
there is no thinking without concepts. Creating concepts constitutes the basis of science.
In this respect, science is realized with concepts. Social scientists need new concepts
during change. Social scientists have a toolbox, which we can also call luggage.
Concepts are the most basic tools social scientists use in this luggage. Social scientists
work with concepts. In this regard, I think conceptualization is a very important type
of knowledge.”

“Domain Expert GT2”

“Nowadays, concepts appear all the time. We used to call it poverty in the past. But
how many types of poverty have emerged today, haven’t they? For example, a refugee
arrived, we said immigrant. And how many types of immigration have emerged today!
We should address each of them as a separate concept. Conceptualization is crucial.”
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“Domain Expert GT8”

C. Demirtas & A. Altun

“Conceptualization is a thing someone has to do. Science makes use of concepts by
necessity. We make things to be taught a bit more systematic through
conceptualization. A chance to pass them to someone else appears. Each branch of
science has its own terminology and concept map. The purpose of conceptualization is

to transfer knowledge to another to make it permanent.”

The participants expressed concept as the most basic type of knowledge in social sciences and
stated that concepts also constituted the basis of science. They mentioned that adaptation to the new
situations caused by social change was provided through conceptualization and therefore concept was

of critical importance for social sciences.

Inference Knowledge Type

The participants mentioned inference fifty-eight times and stated that the inference subordinate
theme was related to three different subordinate themes. The participants evaluated the inference
knowledge type as related to the interpretation and foresight knowledge types. The data analysis also
showed that the inference knowledge type and estimation, one of the information types, supported each

other (Figure 11).
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Figure 11. Inference Knowledge Type: Theme Relationship Diagram

The participants expressed the inference knowledge type fifty-eight (58) types. They reported

that twenty-six (26) codes explained, supported, or expanded each other (Figure 12).

j INFCRENCE

Figure 12. Inference Knowledge Type: Code Diagram
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The participant statements regarding inference are presented below;

“Domain Expert GT1”

“Inference benefits from the data revealed by history and archaeology. Hence let’s
assume that we use the Khashoggi Diamond in the museum as a first-hand source. We
use this in the context of history, perhaps in archaeology. But at the end of all of this,
there is definitely an inference. Therefore, on what basis do we make this inference? We
make it based on evidence.”

“Domain Expert GT4"

“Archaeology actually draws inferences based entirely on the evidence it has obtained.
In other words, an archaeological find the archaeologist has discovered, for example,
he found a hammer! The archaeologist says, they used to use it for this. This is an
inference. You should teach your students to use and evaluate evidence. Then, you will
show how they can draw an inference from that evidence. You will present pieces of
evidence, and they will make inferences from the evidence.”

“Domain Expert GT5”

“During the reign of Sultan Suleiman the First, who had the longest reign in Ottoman
history between 1520 and 1566, there were rebellion attempts that arose from the long-
lasting dissatisfaction of people within the state, which seemed very magnificent and
very powerful. I am making an inference. I say, these people were not happy, they were
in financial trouble. Continuous military service, taxes, etc. They did this continuously
in the past.”

The participants indicated that inference was a knowledge type used in social sciences. They
stressed the importance of using inference in the science branches of archaeology and history. It was
underlined that inference would be drawn, especially for situations experienced in the past.

Theory Knowledge Type

Finally, the participants mentioned the theory knowledge type seventy-eight times. They stated
that the theory subordinate theme was related to three different subordinate themes. It was found that
the theory knowledge type was related to concept and interpretation (Figure 13).

¥ STRATEGY {46-4} ]

is associated witl

[ THEORY {78-3} |

“ CONCEPT {121-2} ]«—;#—“’»[ﬁ" INTERPRETATION {97-3 |

Figure 13. Theory Knowledge Type: Theme Relationship Diagram
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The participants mentioned the theory knowledge type seventy-eight (78) times. They stated
that thirty-five (35) codes explained, supported, discussed, or expanded each other (Figure 14).
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Figure 14. Theory Knowledge Type: Code Diagram

The participant statements concerning theory are given below;

“Domain Expert GT3”

“Theory is usually one of the most fundamental elements in social sciences. All social
scientists cannot be expected to develop theory, but they should and are expected to
use a certain theory or set of theories in their research and studies. The theoretical basis
is extremely important. Science is not possible without theory. It is the basis of science.”

“Domain Expert GT5”

“Theory... Yes, we see that there are various theories in the fields of natural sciences or
physical sciences, educational science, and sociology, which we have observed in our
previous studies within the branches of social sciences.”

The participants reported that theory was the basis of science and a type of knowledge. They
indicated that theory was related to other knowledge and information types.

Discussion, Conclusion and Recommendations
Discussion

The construct we call episteme has been examined in detail from ancient Greece to the present
day. The conditions of the period and the current period have affected a perspective on knowledge. In
this process, numerous questions about knowledge have been raised, and great progress has been made
regarding these questions.. Nevertheless, as in every period, important questions and problems with
regard to knowledge continue to exist nowadays. The types of knowledge, which constitute the main
problem of the present study, are also considered as an important problem area that should be examined
concerning knowledge.

Changes and advancements at the international level have considerably affected human life.
The rapid advancement of technology has significantly impacted the knowledge of individuals and has
required in-depth thinking on this issue. Especially the constructs of data, information, and knowledge
have been re-addressed. The review of studies from Tiirkiye determined some problems in addressing
knowledge, contrary to the international literature. These problems are not limited to studies in the
literature but are also clearly observed in the country's education system. These problems also manifest
themselves in the way society processes and considers knowledge and expresses it.

There is a significant problem in addressing the structure, expressed as doxa and episteme in
the philosophy of knowledge, in studies from Tiirkiye. It can be said that there is confusion in
addressing, using, and expressing doxa and episteme in the philosophy of knowledge. Whereas doxa
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corresponds to information, episteme corresponds to knowledge. In today's world, the concept of
knowledge used by individuals in most cases does not correspond to episteme. Upon examining the
concept of knowledge used, it is seen that it actually corresponds to information in terms of content and
structure. A conceptual confusion can be mentioned here. It is seen that the concepts of data,
information, and knowledge are used interchangeably. You can frequently hear this in the speeches of
academicians in a university environment, teachers at school, presenters on television, farmers in the
field, and politicians at the podium. In the literature review, it can be clearly seen how intertwined
information and knowledge are. The concept of "information" in foreign literature is usually transferred
to studies in Tiirkiye as "bilgi.” While some sources mention “bilgi” that corresponds to the concept of
"knowledge" as the dimension of information transferred to practice, other sources do not mention it at
all. On the contrary, whereas the term "information" refers to “enformasyon” or “malumat,” the term
"knowledge" refers to “bilgi.” This cannot be ignored not only as a conceptual confusion but also as a
problem where the meaning of knowledge and information are confused and information used with
the intention of knowledge takes precedence.

The above-mentioned situation can be observed in the studies by (Adigiizel, 2011; Akkoyunlu
ve Kurbanoglu, 2003; Aldemir, 2003; Argon, Oztiirk & Kiligaslan, 2008; Ayik, 2022; Basaran, 2005;
Bayrak, 2019; Baysen et al., 2017; Cakmak & Onal, 2013; Dedebali et al., 2019; Demir & Seferoglu, 2016;
Cit & Yavuzdemir, 2021; Gholipour, 2018; Giirbiiztiirk & Kog, 2012; Giiven, 2014; Ipek, 2021; Kaya &
Durmus, 2008; Kog¢ & Kosaner, 2005; Kogak Usluel, 2006; Korkut & Akkoyunlu, 2008; Kurbanoglu, 2010;
Kurbanoglu, Akkoyunlu ve Umay, 2006; Ozbay & Celik, 2013; Ozel, 2013, 2016; C)Zgﬁr, 2016; Ozgﬁven,
2019; Ozmusul, 2012; Polat, 2005, 2006; Polat & Odabas, 2008; Saatcioglu et al., 2003; Soylu, 2022;
Senyurt, 2018; Tatli, 2018; Tuncer & Dikmen, 2018; Turanci, 2017; Turgut, 2022; Ugurlu, Beycioglu, &
Abdurrezzak, 2018; Unal & Er, 2015; Yasa, 2018). Furthermore, information types were conveyed as
knowledge types in some of these studies.

It should be stated that problems are experienced with transferring knowledge and information
to daily life. In the practice dimension, knowledge has been lost, and information has been highlighted.
The same mistake is made in stating that what is written in books, presented to students with slides, or
told by the teacher is knowledge. The teacher only informs students about the subjects explained
through books or slides. It is essential to know that most of what is taught to students in the education
process is information, not knowledge. The fact that students have learned what is conveyed to them
does not mean that it is knowledge. The fact that the presentation is in a slide format and that the teacher
presents it as a video or scheme via computer instead of direct instruction does not cause a structural
change. Considering Ackoff's statement, "While books on the library shelves are data, this is information
for the person who reads it, but this is knowledge for the person who has written that book," the
difference between data, information, and knowledge becomes a little clearer in this regard.

In the study, the literature was reviewed to reveal whether there was a scheme regarding
knowledge on the basis of knowledge literacy. A structure, although not standard, was reached in the
review of studies from Tiirkiye and foreign literature. It can be said that these studies (Amidon, 1997;
Burke, 2016; Davenport ve Prusak, 2000; Dixon, 2000; Horibe, 1999; Kelley, 2002; Krogh et al., 2000;
Nonaka & Takeuchi, 1995; Potter, 2016; Tiwana, 2002; Vizcaya Alonso, 1997) defined knowledge
literacy, determined its framework, and expressed the characteristics that would indicate knowledge
types. Elements such as interpretation, inference, foresight, strategy, theory, system, method, tendency,
estimation, hypothesis, and assumption that are addressed in the context of social sciences and are
unclear whether it is a type of knowledge were examined, and a clearer structure was attempted to be
obtained by sharing this complex structure with experts in the field of social sciences and educators in
the field of social studies. As a result of the study, this structure that can be expressed as a type of
knowledge in the context of social sciences and used specifically in the social studies course included
interpretation, foresight, strategy, concept, inference, and theory. It is beneficial to state that this
structure is not final and is a core category that can be transformed or improved.
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A structure that can be described as a type of knowledge in the context of social sciences was
obtained from the interviews. This structure, which can be used in the context of the social studies
course that presents social sciences in a simplified manner, includes interpretation, foresight, strategy,
concept, inference, and theory. It should be stressed that this resulting structure is a core category and
that this structure is not final. It should be noted that this structure can be transformed or improved.
The absence of any study on the studied subject has made the process difficult. Moreover, the fact that
some participants used the types of knowledge obtained interchangeably during the interviews was
another factor that made the process difficult. The lack of sufficient data and information in the literature
concerning the core category expressed by the participants and structured by the researcher can also be
indicated as a problem. Hence difficulties have been experienced in the process of defining knowledge
types. It was regarded as important to have a unique structure in addition to the mentioned difficulties.
It is valuable to obtain a structure that is thought to enable the transition to the next level of information
for improving the education process.

Conclusion

A detailed assessment of the data, information, knowledge, and wisdom scheme revealed as a
result of the literature review on knowledge was found important. Studies from Tiirkiye have identified
and explained deficiencies with regard to this scheme as a result of a comprehensive review. In addition,
the study focused on the knowledge section of this scheme and defined and presented the types of
knowledge that can be used in the field of social sciences. These types of knowledge were interpretation,
foresight, strategy, concept, inference, and theory. This core category was addressed in the discussion
section and evaluated with all its aspects. Knowledge literacy refers to the ability to research, evaluate,
interpret, and use knowledge effectively. The discipline of social studies involves a wide range of
different knowledge types. Since social studies includes various types of knowledge, it provides
individuals with the opportunity to develop knowledge literacy. Understanding the knowledge types
in social sciences contributes to improving the ability to critically evaluate social events, which helps us
raise more conscious, informed, knowledge-producing, and active citizens and plays an important role
in solving social problems.

It is useful to know that the said structure, which can be expressed traditionally, also has a
digital dimension. It is essential to complete this process, which we can describe as traditional literacy,
as soon as possible and move on to the digitally produced knowledge phase. Seeing that the knowledge
of the future will be produced digitally will create opportunities for planning the future today. The
history of data, information, and knowledge in foreign literature dates back to the 1960s. It is useful to
know that the mentioned process is followed from behind in the studies from Tiirkiye, but there is still
the opportunity to capture the knowledge of the digital.
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Recommendations

Recommendations for researchers and practitioners are presented under this heading according

to the research results.

The structure obtained from the interviews in the current study can be expressed as the core
category. The structure obtained from the research is not final. It should be stated that the
structure acquired from this study should be regarded “not as a perfected product, but as a
constantly developing entity.” The said structure can be developed, expanded or transformed
with the contribution of other researchers.

The resulting core category can be used to address appropriate subjects within the scope of the
social studies course. It is thought that it is important to use the said structure, particularly in
teaching or developing the skills in the social studies program.

The core category can be tested with secondary school students within the scope of the social
studies course, with activities to be prepared in accordance with the resulting core category.

The knowledge types expressed by domain experts but used by physical sciences outside the
scope can also be examined.

The information types expressed by the participants in the interviews conducted within the
scope of the present study but not included in practice since they were outside the study’s
purpose can be examined.
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Appendix 1:
An Interview Form for a Knowledge Literacy Model Proposal for Social Studies Education

The draft model that emerged as a result of the literature review and readings is listed in the
table. I would like to obtain your opinion on what type of knowledge should be included in the model
in the context of your field.

It can be stated that knowledge has been attempted to be defined with a single concept in the
literature, but knowledge is multidimensional. It should be admitted that there is a significant wealth
of meaning behind it and that it is difficult to clarify the knowledge-related pattern. The present study
aims to eliminate the blurriness of the pattern in the context of the social studies course and social
sciences specifically.

Is there any type of knowledge that you consider very important in terms of geography, history,
sociology, archaeology, politics, economy, psychology, law, anthropology, and philosophy in a model
that can be developed within the framework of the social sciences teaching approach by simplifying the
knowledge types of social sciences, or is there any type of knowledge that you think should be
simplified and given to children?

It can be stated that there is different information for different fields and different disciplines.
However, it should be indicated that there is no model that provides different types of knowledge for
each field. It can be said that knowledge transforms according to disciplines, each branch of science can
produce different knowledge specific to itself, and at the same time, there are general knowledge
structures valid for every field. Some knowledge types are general; there are knowledge types
developed in all branches, historians, geographers, etc. For example, concept; it can be said that both
experts in history and experts in sociology produce “concepts.” In this respect, we intend to ensure that
children experience producing concepts as a type of knowledge at the point of knowledge experience,
and ultimately enable them to reach a concept as a type of knowledge. Furthermore, it can be said that
there is the “interpretation” knowledge type that is produced specifically in the field of history. There
may also be a type of knowledge specific to geography, or there may be a type of knowledge produced
in other social science fields. At this point, it can be stated that there is a strong approach that can be
associated with this in social studies education. In the present study, we would like to develop a
framework model concerning different types of knowledge that can improve children's knowledge
literacy through teaching social studies as social sciences, which will be simplified in the pedagogical
context for children. It is aimed to develop a model by meeting with representatives of social science
fields and academicians who are educators in the field, within the framework of literature readings that
support social studies.

In our opinion, there is a problem regarding what knowledge is epistemologically. It can be said
that there is no information-dominated knowledge literacy in the literature. At this point, it is necessary
to talk about “knowledge.” Whereas the structure obtained by processing data emerges as knowledge
considering the definitions of the knowledge creation process in studies from Tiirkiye, the structure
formed by processing the data collected by the individual concerning nature or everything that exists
in nature and the information created as a result of associating these data, making it meaningful,
mentally associating the individual’s creativity, increasing the meaningfulness, and strengthening the
connections is expressed as knowledge in the foreign literature. For example, let us address global
warming in geography. What is obtained from measurements of temperature, humidity, cloudiness, air
quality, and carbon dioxide rate within a certain period can be expressed as data. Determining air
quality or long-term temperature change, precipitation regime and, ultimately, climate characteristics
by combining these data can be defined as information. Accordingly, realizing the possibility of global
warming and the importance of water related to this and concluding that the carbon dioxide rate in the
air should be reduced and importance should be attached to protecting nature can be expressed as
knowledge.
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