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Abstract

Teaching of gifted is generally based on knowledge transfer and transformation of knowledge into
creative learning products. Instructional texts as mediating tools of knowledge in the gifted classroom
play a key role in the initiation of knowledge transfer. This knowledge transfer starts with the
experience of content knowledge which is accessible through various mediating tools. Further, the
semiotic property in the design of these texts affects both meaning-making and creative learning
products. In this respect, this study explored the awareness and strategies for designing instructional
text through social semiotics and multimodality lenses. The case study method was adopted, and six
science teachers of gifted students joined the study. Semi-structured interviews were implemented to
figure out awareness, and multimodal semiotic analysis was used to analyse the instructional text that
they designed and used in their actual teaching practices. Data is qualitatively and quantitatively
analysed. Results indicate that the awareness towards semiotic properties is limited, and the semiotic
properties of instructional texts need to be improved.
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INTRODUCTION

Gifted students are recognized as exceptional learners with advanced cognitive, creative,
affective, and behavioral traits (Reis-Jorge et al, 2021). Due to their unique characteristics,
traditional educational opportunities often fail to meet their special needs, resulting in lower
academic achievement, decreased motivation, negative attitudes toward school, or even a loss
of talent (Heller et al., 2000). Educating gifted students is crucial for the future of society
(Besancon, 2013), with science education playing a significant role in this endeavor (Taber,
2007). Gifted education involves curriculum differentiation (Tomlinson, 2017), and
enrichment programs are the most common strategy for achieving this differentiation
(Aljughaiman & Ayoub, 2012). Enrichment strategies typically offer diverse content, greater
depth, and the development of advanced skills, including effective, creative, and scientific
thinking (Davis et al., 2014). According to Reis et al. (2021), these strategies generally focus on
knowledge transfer, transforming knowledge into creative and individualized learning
products.

dge transfer, transforming knowledge into creative and individualized learning products.

Renzulli’s enrichment triad model, one of the most well-known enrichment strategies, consists
of three types based on the theory of blended knowledge (Heilbronner & Renzulli, 2016, p. 20).
In Type 1 enrichment, gifted students are introduced to various topics, areas of interest, and
fields of study, allowing them to explore their interests. Type 2 enrichment focuses on teaching
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advanced content, developing thinking skills, and fostering creative problem-solving and
research skills tailored to students' areas of interest. Finally, Type 3 enrichment provides
opportunities, resources, and support for students to apply the knowledge and skills gained
from Type 2 activities to problems and areas of interest identified in Type 1. In these learning
sequences, students engage with content knowledge, which is acquired and transformed
through their experiences in the learning environment. Heilbronner and Renzulli (2016, p. 20)
note that "received knowledge," such as facts, data, vocabulary, numeracy, names, dates, and
other types of information, is typically conveyed through lectures, textbooks, worksheets, and
various types of digital media. While studies often focus on the stages where students actively
explore or design and their effects on the skills and abilities of gifted students, there is a lack of
research examining how students interact with knowledge resources and how these resources
impact knowledge transfer in enrichment strategies.

tures, textbooks, worksheets, and various types of digital media. While studies often focus on
the stages where students actively explore or design and their effects on the skills and abilities
of gifted students, there is a lack of research examining how students interact with knowledge
resources and how these resources impact knowledge transfer in enrichment strategies.

In the received knowledge phase, “students and teachers actively build common understanding
through communicative exchanges in which the student learns from the perspective of the
more knowledgeable other” (van de Pol et al., 2010, p. 272). Furthermore, in line with van de
Pol et al. (2010) student learning in this stage is social and scaffolded through these
communicative exchanges which are mediated through various resources of meaning.
Regarding the gifted classroom, students experience and conceptualize the content knowledge
through a variety of resources including textbooks, teachers’ presentations, video shows,
laboratories etc. Generally, in gifted programs or enrichment programs, such as in Turkey,
textbooks or pre-designed resources are not used, the instructional materials developed and
designed by teachers are employed in the content presentation which can be seen as a factor
which initiates the knowledge transfer. In this respect, many studies (e.g. Jewitt et al., 2001)
posit that instructional materials are mediating tools of knowledge, and they are internalized
by students as they experience the content knowledge. Numerous studies (e.g. Danielsson,
2016; Jaipal, 2010; Jewitt et al,, 2001) also demonstrated that the semiotic structure and
properties of these mediating tools can impede learning in terms of both internalization and
externalization. In the former, the student makes meaning of the content or conceptualizes it,
in the latter the student externalizes or transfers the internalized knowledge into learning
products according to her interest and abilities (Bock, 2016; Jewitt et al, 2001). That the
mediating tools in the learning environment provide affordances for externalized learning
products (Jewitt et al, 2001; Waldrip et al, 2010) and creativity in learning products
(Glaveanu, 2013). Therefore, the semiotic structure and properties of instructional materials as
environmental factors in representational practices in gifted classrooms may enhance or
impede the transfer of knowledge.

Given this background, teachers in the gifted classroom are expected to provide instructional
materials that support knowledge transfer. Instructional texts (hereafter ITs) are among the
materials through which teachers mostly present and introduce content knowledge in the
classroom (Kulgemeyer, 2018). As stated, the semiotic properties of materials or texts
influence the meaning-making of content, which can be seen as internalization, and the
creative learning products can be seen as externalization. In parallel, this study focuses on the
gifted science teachers' strategies for designing instructional texts through which the content
knowledge is presented to gifted students. In this respect, this study aims to explore teachers’
views and semiotic strategies in designing instructional texts and eventually evaluate their
efficiencies for the transfer of knowledge in the enrichment strategies. The study research
questions are given below.
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rallel, this study focuses on the gifted science teachers' strategies for designing instructional
texts through which the content knowledge is presented to gifted students. In this respect, this
study aims to explore teachers' views and semiotic strategies in designing instructional texts
and eventually evaluate their efficiencies for the transfer of knowledge in the enrichment
strategies. The study research questions are given below.

1. How is the awareness of in-service science teachers of gifted students regarding the
role, characteristics, and influence of instructional texts on student meaning-making of
science content and externalized learning products?

2. egarding the role, characteristics, and influence of instructional texts on student
meaning-making of science content and externalized learning products?

3. How are the semiotic properties of instructional texts designed by science teachers of
gifted students for the presentation of content knowledge?

Theoretical Framework

This research is underpinned by the utilization of representational practices to engage in
processes of constructing meaning within the domain of gifted science education. It explores
the manifestation of meaning in relation to the structure and purpose of various texts, the
diverse modes of communication employed in instructional materials, and the educational
implications associated with these textual resources. The theoretical framework guiding this
study encompasses social semiotics (Halliday, 1978; Hodge & Kress, 1988; Lemke, 1990) and
multimodality (Jewitt et al., 2016; Kress, 2010).

ge & Kress, 1988; Lemke, 1990) and multimodality (Jewitt et al., 2016; Kress, 2010).

Social semiotics plays a crucial role in the interpretation of meanings during representational
practices within educational settings, specifically focusing on the types of signs communicated
through ITs and their significance in the representational procedures within the science
classroom. According to social semiotics, the process of learning is viewed as a communicative
and communal occurrence that transpires through the reconstruction and recontextualization
of meanings conveyed through signs or textual materials. These meanings are transmitted
through signs that hold social significance, thus influencing the internalized interpretations
that individuals form, which can impact their understanding of the subject matter.
Consequently, learners engaging with scientific concepts are required to engage in
representational activities that necessitate the utilization of their existing cognitive and
representational capabilities (internal representations) to comprehend unfamiliar scientific
ideas, resulting in the creation of new representations that demand fresh interpretations
(Waldrip et al,, 2010).

the internalized interpretations that individuals form, which can impact their understanding of
the subject matter. Consequently, learners engaging with scientific concepts are required to
engage in representational activities that necessitate the utilization of their existing cognitive
and representational capabilities (internal representations) to comprehend unfamiliar
scientific ideas, resulting in the creation of new representations that demand fresh
interpretations (Waldrip et al., 2010).

The semiotic properties of ITs in the gifted science classroom are examined with multimodality
perspective. Multimodality suggests that meaning is generated through the interaction of
multiple modes such as language, visual representations, mathematical symbols, gestures, etc.,
rather than relying on a single mode in isolation. Information is conveyed using a range of
modes and the associated semiotic resources. As a result, to comprehend how scientific
knowledge is shaped by a multimodal information technology, one must consider the
interaction among the involved modes (Lim, 2011). This research delves into how
multimodality encompasses the utilization of diverse semiotic resources to create meaning,
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and how these resources interplay to convey meaning through ITs. This conceptual framework
indicates that each mode within an information technology, when communicating scientific
knowledge, offers distinct material and social affordances (Gibson, 1979, p. 127) for
educational purposes. These "modal affordances” influence or mold curriculum knowledge in
various ways, with each mode presenting unique potentials for communication that facilitate
the generation and structuring of knowledge (Airey & Linder, 2009; Lim, 2011). The gradual
specialization of each mode over time results in different capacities for representing and
sharing knowledge.

ntials for communication that facilitate the generation and structuring of knowledge (Airey &
Linder, 2009; Lim, 2011). The gradual specialization of each mode over time results in
different capacities for representing and sharing knowledge.

Consequently, the potential meaning of ITs can be enhanced through the deliberate and
informed utilization of diverse semiotic resources, each possessing its own inherent meaning
potential or affordance for conveying the targetted message. This process is followed by the
interaction and cooperation among various semiotic resources. Lemke (2000) suggests that
the interplay of distinct semiotic resources occurs within specific intersemiotic mechanisms,
resulting in a meaning that is not simply an accumulation of meanings through multiplication
or extension. The intersemiotic exchanges among different modes contribute to an
augmentation of meaning at the semantic level. This expansion of meaning is a product of the
contextualization of meaning (Lemke, 2000). Intersemiosis plays a vital role in the
construction of scientific knowledge because "meanings created in each functional resource in
each semiotic modality can influence those in other modalities, thereby encompassing the full
range of potential meanings that can be derived" (Lemke, 1998). According to Lemke (2000),
this influence is achieved, for instance, through two different modes, one involving continuous
variation and the other involving discrete variation. Consequently, meaning undergoes
amplification. In a similar vein, Tang (2013) points out that the elevation of the modality level
brings about the contextualization of meaning as various modes possess diverse capacities to
exhibit continuous and discrete variations in meaning.

ng undergoes amplification. In a similar vein, Tang (2013) points out that the elevation of the
modality level brings about the contextualization of meaning as various modes possess diverse
capacities to exhibit continuous and discrete variations in meaning.

Therefore, the primary argument of multimodality is that various modes possess distinct
potentials for creating meanings (known as affordances) for various communication objectives
within a mediated process. Moreover, by utilizing and combining the modes that are perceived
to offer the most suitable affordances for the communication goal, the communication process
can become more significant. Consequently, it is hypothesized that monomodal textual
organization lacks the necessary affordance or potential for creating meanings in the context of
scientific knowledge construction. Additionally, multimodal texts have the capacity to support
diverse learners in advanced science classrooms in comprehending and internalizing the
content through enhancing perceptual capabilities.

al capabilities.

Multimodality, as addressed in this research, pertains to the manner in which the semantic
patterns or components (such as participants, processes, and contextual factors within the
material) within the domain of discourse (specifically within the discourse of the science
classroom) manifest themselves as patterns of linguistic, visual, and mathematical symbols
across the domains of language, visual representation, and mathematical symbolism. In line
with the work of O’Halloran (2005, 2007), three modalities (written language, visual
representation, and mathematical symbolism) can interact to construct an integrated text. As
noted by O’Halloran (2008), language, functioning as a semiotic system, is structured in a
syntactic manner as a sequence (developing sequentially) "where significance accumulates
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gradually as the text progresses.” Lemke (2000) contends that language, as a semiotic system,
embodies distinct categorical forms of differentiation. Language conveys a typological
perspective of the world (symbolic arrangement of reality) where categorical differentiations
emerge within the transitivity systems, in which "participants, process types, circumstances
(types) exist as discrete structures made up of distinct categories” (0’Halloran, 2008). In terms
of visual representation, discourse and grammatical systems encompass descriptive
classifications of visual elements (icon, symbol, and index) and necessitate interpretative
methodologies that do not rely on a categorical system of types. Instead, the analysis of
experiential significance within the entire visual representation and associated elements
involves evaluating the relationships among the scene, sub-scene, and constituent parts. Lastly,
O’Halloran (2007) underscores the intimate link between mathematical symbolism and
language. It is posited that mathematical symbolism has evolved from language. This intimate
association is clearly evident in the ways in which these two semiotic resources merge and
cooperate at a clause level, enabling elements from these semiotic systems to be utilized
collectively in generating a coherent and meaningful textual framework.

these semiotic systems to be utilized collectively in generating a coherent and meaningful
textual framework.

The characteristics of multimodal texts can be summarized as follows. First, they integrate
typological and topological types of meaning to provide context. This process helps transform
decontextualized meanings into contextualized ones. Second, multimodal texts offer abundant
resources for both understanding and expressing meaning, supporting the creation of
innovative learning products (Bock, 2016; Kress & Jewitt, 2003). Third, by combining modes
with the greatest relevance to a specific discipline, multimodal texts enhance the process of
meaning-making. Thus, carefully selecting modes and semiotic resources in ITs can enrich
content knowledge experiences and provide valuable resources for creating expressive
learning products.

Multimodal Semiotic Analysis of ITs

Halliday (2004) describes the text as a manifestation of language that is organized "as a
domain of social interaction”. In this sense, the ITs can be seen as tools for social intractions in
the classroom. O’Halloran (2005, p. 10) asserts that science is perceived as a 'multisemiotic’
structure as the discourse of science is shaped by "selections from the operational sign systems
of language, mathematical symbolism, and visual representation. Given the theoretical
framework outlined thus far, the interpretation and assessment can be succinctly articulated in
accordance with the text analysis methodology delineated by Baldry and Thibault (2010).
Within the framework of instructional text analysis, the initial phase involves segmenting the
text into scalar units. The analytical unit in this research is identified at the microgenre level
(e.g. query, exposition, solution etc.), component (clause) level, and element (components of
clause) level. Subsequently, the scrutiny focuses on the semiotic resources and modal
selections for the development of knowledge within the instructional text. Consequently, the
examination reveals design choices (resources for creating meaning) that are utilized to
present scientific knowledge. The text is scrutinized at the component level with regards to
modal level and types of meaning concerning the choices of semiotic resources. The approach
to text analysis encompasses the ensuing steps: (1) Segmentation of the text into microgenres,
items, components, and elements. (2) Identification of the elements of the transitivity system
at the clause level stratum on a component scale and identification of relevant disciplinary
aspects. (3) Identification of the semiotic resources and modes utilized and their interaction.
(4) Identification of the types of meaning conveyed by the modes and semiotic resources
contained within them.

METHODS
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To address research questions, a qualitative descriptive method is employed. The descriptive
part engages to reveal the awareness and strategies of participants in designing ITs, how they
use in actual classroom practices, and views regarding the functionality of these texts in
knowledge transfer. The case is defined as what research intends to investigate (Savin-Baden
& Major, 2013, p. 152) and the case here is the awareness and strategies of science teachers of
gifted student. This study employs a descriptive case study method which is described as a
study lens that aims to provide a detailed and rich description of the context and case (Savin-
Baden & Major, 2013, p. 155).

Participants

Six participants were involved in the study following the convenience sampling technique.
These individuals are educators in the field of science, specifically catering to gifted students
with a minimum of five years of teaching background. The selected participants consist of
gifted students at the middle school level from Science and Arts Centers (SACs) hailing from
various cities in Turkey, namely Istanbul, Izmir, Sanliurfa, and Tokat. Four of six participants
are female and two of them are Male (see Table 1). All participants have Bachelor Degree in
Science Education. In Turkey, to work in Science and Art Centers (BILSEM), teachers must be
tenured under the Ministry of National Education (MEB) with at least three years of teaching
experience. The process includes an online application through MEB systems, evaluation based
on teaching experience, advanced degrees, certifications (e.g., TUBITAK projects), and success
in written exams, interviews, or performance assessments for practical fields. Teachers may
also benefit from having attended MEB-organized training for working with gifted students.
The participant teachers generally engage gifted students in activities designed to enhance
their scientific thinking, design, and creativity. These include project-based learning, such as
preparing for TUBITAK competitions, conducting experiments, and working on STEM projects
that integrate science, technology, engineering, and math. Teachers organize lab sessions,
mentor students for scientific olympiads and competitions, and run environmental and
sustainability projects. They also guide students in advanced topics like genetics or astronomy,
train them in writing scientific papers, and arrange field trips to science centers and research
facilities. The scope of this study encompasses educators handling gifted elementary school
students. Among the participants, three of them hold a postgraduate degree in science
education. The sampling approach adopted was convenience sampling, where interested
individuals from the target population were included. Voluntarism was the underlying
principle for participant involvement, ensuring their autonomy to withdraw, the
confidentiality of their personal details, and the anonymity of their data. Pseudonyms like
Hasan, Ebru, Sude, Pelin, Eda, and Cem were assigned to the participants to safeguard their
identities. Stringent confidentiality measures were observed throughout the study.

Table 1. Participant’s Demographic Information

Partici- Age Teching SAC Field In-service Training on
pant Experi- Experi- Training on Instructional Material
ence ence Gifted Design
Education
Hasan 37 10 6 Science Yes No.
Education
Ebru 32 5 3 Science Yes Yes. With a course in
Education undergraduate level.
Sude 35 9 4 Science Yes Yes. With a course in
Education undergraduate level.
Pelin 33 7 3 Science Yes Yes. With a course in
Education undergraduate level.
Eda 31 5 3 Science Yes Yes. With a course in
Education undergraduate level.
Cem 39 12 5 Science Yes No.
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Education

Data Collection

During the data collection phase, individual interviews were conducted with the study
participants to gather their insights, while also obtaining their instructional texts (ITs). Each
participant was tasked with developing three science texts using PowerPoint, which were
subsequently implemented in real teaching scenarios. The data collection instruments utilized
for the interviews consisted of semi-structured open-ended questions, which were formulated
by the researchers. Below, one question (the fift question in the interview) is given as an
exemplary case.

stion in the interview) is given as an exemplary case.
Question 5
“5.1 What does an IT mean to you? Can you provide an example?

“5.2 This is a science text. What meanings do you derive from this text, or what does it
convey to you?”

Araba belli bir mesafe (d)
giderek yavaslar ve durur.

ilk konum son konum
- Vo
o —— A ——
! d ]
Arabanin sahip oldugu enerji }% = l m\J?—
stirtiinme kuvveti tarafindan yapilan 2,

ise esittir.

\)\)S:. Fb,d - Hm’gd
KC'% : ’]/m\[l:’\,{,mg.of
2

¢ What is the smallest unit of meaning?

¢ With what symbols or signs are these meaning units presented? Can you classify them
among themselves?

¢ What are the entities or concepts related to one another in this text?
¢ What type of meaning relationship exists between these concepts?
¢ How are these meaning relationships represented?

¢ Based on this text, what kind of learning activities could you design for students?

The interview questions were developed based on a thorough review of existing literature and
theoretical frameworks mentioned above, ensuring content validity. Consistency in the
interview process was maintained by using a structured interview protocol, enhancing the
reliability of the data collection process. To strengthen the rigor of the study, expert (a scholar
from the Ph.D. thesis research monitoring committee member) feedback was incorporated
into the development of the interview questions, and pilot interviews were conducted to refine
the instrument. Prior to conducting the interviews, two pilot interviews were carried out with
non-participants to assess the clarity and relevance of the questions. Feedback from these
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pilots was used to refine the instrument, ensuring its appropriateness for the target
participants. To further enhance the rigor and transparency of the study, the interview
protocol and a summary of expert feedback have been included as appendices in the Ph.D.
thesis of the first author. The second data collection tool is the IT designs mentioned
previously.

Ethical Considerations

The research data emanated from the doctoral dissertation of the lead author, with ethical
committe approval obtained from Yildiz Technical University.

Data Analysis

Savin-Baden and Major (2013, pp. 46-47) posit that researchers perceive data through the
research lenses that they adhere to. These lenses encompass the paradigm, phenomenon,
approach, data collection, and data analysis. The current research is grounded in theory, with
the paradigm being post-structural theory, the phenomenon focusing on teachers’ awareness
and strategies in developing ITs for gifted students, and the approach incorporating social
semiotics and multimodal analysis.

Analysis of Interview Data

Interviews generate responses that are not limited by predefined options. The data collection
process was conducted in the Turkish language. The researcher carefully transcribed the
collected data before translating it into English. During the translation phase, input from
subject matter experts was sought. The qualitative data obtained from the interviews is
subjected to thematic analysis to identify patterns and trends. Subsequently, the data is
systematically coded and classified into relevant categories. The approach to data analysis
outlined by Braun and Clarke (2019, p. 50) in Figure 1 was rigorously followed. A graphical
representation of this data analysis strategy is presented below.

. " Defining and
Generating Searching 5
Initial Codes for Themes =$-=$ R::amlng
emes
Figure 1. Thematic Analysis Procedure

Multimodal Semiotic Analysis of ITs

To analyze ITs, we implemented the analysis strategy outlined in the theoretical framework.
This involved using the analysis protocol for multimodal ITs, multimodal semiotic analysis
protocol (MSAP) developed by ABC (202X). The theoretical base of this protocol is well-
explained in the theoretical framework secition. The MSAP allows for the examination of each
semiotic property in texts and quantitatively measures the frequency of these properties. It
simply helps to analyze the which semiotic resorces are chosen and how effectively they
arranged/designed in the ITs. It serves two primary functions: first, to conduct a systematic
qualitative analysis of texts, and second, to convert qualitative data into quantifiable metrics
for an objective presentation of findings.
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The MSAP consists of two distinct functional parts (See Figure 2). The first part focuses on the
mode and semiotic resource selection within a text. This analysis is divided into two sub-parts:
the first identifies which modes are used to present elements, thereby revealing the number of
different modes employed to convey information. The second sub-part examines the types of
meanings used to interpret the content presented by the elements. In the analysis of ITs (item),
the information in each IT is divided into sentence level (component; a meaning unit which
have object, subject, verbs and other lexical elements such as adverbs or adjectives). This
helps to identify the elements (process, participants, and circumstance) in the meaning unit
(sentence). Then, the further analysis was done to see which modes and semiotic resources are
used to depict/express each sentence element. The choice of modes reflects the diverse use of
semiotic resources that facilitate understanding of various aspects of knowledge (Airey &
Linder, 2009), while the selected meaning types indicate the intentional use of modes and
semiotic resources. In line with Bock (2016) and Kress and Jewitt (2003), the diversity of
semiotic resources and modes in instructional texts is seen as a factor that supports the
creation of innovative learning products and the creative transformation of knowledge. In
other words, the effectiveness is relied on the choice of meaningful semiotic resources and
purposively deploying them in a specific arrangement regarding the learning aim of the ITs.
This is the analysis of semiotic resource choices in each sentence or meaning unit. For
analysing these properties, the protocol has following elements. The used modes which are
language (L), visual imagery (VI), and mathematical symbolism (MS). The intersemiotic
mechanism (ISM) helps to understant how each mode are integrated. They may repeat the
information (independent) or they may collaboratively produce the information (dependent).
Figuring out this helps to see whether the IT retuire more cognitive demand. The meaning type
created by the used semiotic resource can be tipological (symbolic) or topological
(iconic/schematic) which have distinct meaning-making potential for the receivers of the IT.
The final element in the first part is the variation. Variation stands for whether there is other
instances of given information (for example an type of flower) or only one instance/case is
given (implicit). The second part of the analysis protocol helps to examine the arrangement of
the text elements regarding the information and the hierarchy of the information they convey.
The placement, foregrounding/backgrounding (the importance of given information and how
it is placed), the attention made (degree of framing), the heading, the sizing are the
compositional elements in the text.

Text Components | Elements Modes ISM | Meaning | Variation
Type
Items L |VI MS Tip | Top | Imp. | Exp.
Item Component | Process
1 1 Participant

Circumstance

Component | Process

Participant
Circumstance
Placement of Foregrounding / Degree of Heading/ Relative
Text Elements Backgrounding Framing/Relation | Subheading | Sizing
=} % = = @ _:O:
.oh .| g — by o N 8
- o) S 5 2 Z \
5 B o} ‘0 ) 8 o [0 o & ) )
[ A || C o a ANON < | & &
1
=
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Figure 2. The MSAP themes and codes ABC (202X).

RESULTS

Interviews

Each participant took part in an individual interview using semi-structured, open-ended
questions to explore their views and classroom practices regarding several key topics. First,
participants discussed how ITs and their semiotic properties influence meaning-making.
Second, they were asked about the pedagogical strategies they use before designing ITs. Third,
the interviews examined participants' views on the nature of communicating scientific
knowledge. Finally, the discussions explored how the semiotic resources in ITs can impact
content meaning-making and students’ learning outcomes. The interview data were analyzed
using the thematic analysis method, and the resulting themes are presented below.

Designing or Purposive Selection of ITs is not a Pedagogic Intention Before Lesson
Activities

The data indicated that participant teachers do not prioritize designing or selecting suitable
instructional texts (ITs) as part of their lesson preparation. When asked, the common
consensus among participants was that they generally select representations with limited
pedagogical strategy. Linguistic representations are predominantly chosen to convey
knowledge, while visuals are primarily used to capture attention and make the content more
concrete. This approach may result in a lower level of contextualization of meaning, as the
appropriate connections between meaning-making and modes of representation are not
established. For instance, one participant, Sude, mentioned, “When I design or select a text, |
focus on attractive, entertaining, and dynamic images. The presentation should not be dull or
overly reliant on written language. The most crucial aspect of my text is its attracting.”

Participants Don’t Highlight that the Semiotic Properties of ITs can Affect Meaning-
Making of Science Concepts

Participants generally noted that existing knowledge, daily life experiences, and
misconceptions significantly influence how meaning is constructed. One key reason for this is
that these experiences and prior knowledge necessitate the concretization of the content.
Although most participants acknowledged the importance of concretization, only one
highlighted its significance through representations in instructional texts (ITs). Hasan, for
example, remarked, “The first thing that comes to my mind is the pre-existing knowledge and
daily life experiences related to the concept or content they are learning. These factors majorly
affect the meaning-making and learning of the content.” Throughout all interviews, no one
mentioned the semiotic properties of an IT as an important factor affecting meaning-making
and knowledge transfer. Instead, teachers predominantly view the existing knowledge level
and active student experiences, such as laboratory classes, as the primary resources for
constructing meaning.

While Participants Use a Wide Range of Modes in the ITs, They Have a Limited Pedagogic
Strategy When They Choose Or Design

Participants predominantly view semiotic resources, which facilitate the communication of
scientific knowledge and the meaning-making of scientific content, as tools primarily used to
capture attention or boost motivation. Attracting attention is considered one of the most
crucial factors for effective communication in teaching. However, this is mostly seen as a
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teacher's responsibility rather than a characteristic of the texts themselves. Although
participants employ various modes, they generally perceive language as the primary medium
for communicating scientific knowledge. There is a strong adherence to the 5E model of the
constructivist approach, as most teaching and learning activities are based on this model. In
this context, representations are mainly considered essential for the engagement phase, which
focuses on capturing students' interest in lesson activities. For example, Cem stated, “Firstly,
the presentation must attract students’ attention. Therefore, I try to use a wide range variety of
resources to attract attention.”

ces to attract attention.”

Nonetheless, one participant mentioned that her primary consideration when designing ITs is
the learning goals. She then selects semiotic resources that best convey the knowledge.
However, there was no specific mention of the characteristics of representations or texts that
align with the learning goals. Ebru explained, “The first thing I am concerned about is whether
the representations meet learning goals. After [ determine the learning goals, I choose various
representations such as photos or visuals that convey the meaning pointed out by the learning
goals.”

t convey the meaning pointed out by the learning goals.”

Some participants noted that language has a limited capacity to convey intended meanings and
see visuals as a better alternative for meaning-making. Additionally, mathematical formulas
were not recognized as a semiotic resource system capable of conveying meaning
independently or as a distinct mode. Language and visual imagery are perceived as
interchangeable, and their use in ITs does not reflect a conscious and planned multimodal text
design within a pedagogical strategy.

Meaningful Communication of Scientific Knowledge is Made Possible Through Classroom
Interactions Based on Language, But the Multimodal Nature was not Highlighted

It is commonly believed that language holds a special place in the communication of scientific
knowledge. However, it was noted that the integration of various modes to convey the meaning
of scientific concepts is often not clearly articulated. For instance, one participant, Pelin, stated:
"Language is the primary means of communication, while other resources serve as
complementary.” Some participants suggested that using different materials in the classroom
could enhance meaning-making, acknowledging that students possess diverse types of
intelligence. Cem expressed this idea by saying: "Resources beyond language can be essential.
Communication should engage students' various perceptual systems, such as visual and
auditory. Therefore, incorporating pictures, animations, or lab activities can cater to different
types of intelligence and skills."

While Participants Use a Wide Range of Modes, They Have Limited Explicit Knowledge
about the Affordances

Participants recognize the significance of the ITs used in classes but have a limited
understanding of the features of science ITs that help students grasp science concepts,
particularly in classrooms for gifted students. Attracting attention to the content is deemed
essential for effective learning. It was observed that participants possess minimal explicit
knowledge regarding the potential of semiotic resources and modes for conveying scientific
knowledge. In interviews, the role of mathematical modes in meaning-making was not
mentioned, and visual imagery was primarily seen as a supplement to language. While
participants acknowledged the importance of non-linguistic modes, language remains the
dominant tool for interpreting scientific content and facilitating student comprehension. As

Tiirkiye Ustiin Zekali ve Dahi Cocuklar Egitim Vakfi Dergisi 79
Journal of TUZDEV 2024; 1(1); 69-86



Tiirkiye Ustiin Zekali ve Dahi Cocuklar Egitim Vakfi Dergisi

Sude stated, "I select visual images that are aesthetically pleasing and serve as decorative
elements alongside language. These images also contain the content.”

Participants Generally Imply that High Epistemic Valued Knowledge can be Presented by
Linguistic Elements in ITs

When participants were asked, "What is a text?" most of them responded that a text is
information conveyed through linguistic means. They primarily described texts as tools for
meaning-making composed of linguistic elements, without explicitly recognizing other modes
as parts of a text. However, when given more details about other modes that can be part of
scientific texts, participants began to acknowledge and accept the multimodal nature of such
texts.

Eda expressed surprise: "A text is made of linguistic elements. What else could it be? When you
say a text, [ think of information presented in written language. I don't picture visual imagery
or diagrams."

elements. What else could it be? When you say a text, | think of information presented in
written language. I don't picture visual imagery or diagrams."

The interviews revealed several key findings: First, participants did not see the semiotic
properties of scientific ITs as important factors in meaning-making and understanding
scientific knowledge and concepts. Second, they generally possessed limited, unconscious, and
uninformed pedagogical strategies when selecting and designing ITs for their gifted students.
Third, while they used various semiotic resources and modes in their ITs, their understanding
of the potential and integration of different modes to facilitate comprehension and foster
creative learning was limited and implicit. Fourth, participants largely believed that active
student participation involved students actively doing or creating something. However, this
study suggests that students can also be active by internalizing concepts or phenomena, and
interacting with well-designed learning resources can promote this internalization.

eved that active student participation involved students actively doing or creating something.
However, this study suggests that students can also be active by internalizing concepts or
phenomena, and interacting with well-designed learning resources can promote this
internalization.

Since scientific ITs are crucial for communicating scientific knowledge, facilitating content
understanding, and producing creative learning products in gifted science classrooms—and
because the communication of scientific knowledge is inherently multimodal—teachers need
explicit knowledge of how to design effective multimodal ITs.

Multimodal Semiotic Analysis of ITs

A total of 18 ITs were analyzed, each provided by participants as examples of what they use in
their actual teaching practices. The ITs were broken down into components and elements
based on the strategy proposed by Baldry and Thibault (2010). Overall, 127 components and
381 elements were observed, with an average of seven components per text. The analysis
results are presented in the tables and figures below.

Figure 3 shows that 73% of the components are represented in a single mode, 25% in dual
modes, and 2% in three modes. This indicates that most components or meaning units in the
texts are represented in a single mode, predominantly linguistic. However, 27% of the total
components incorporate more than one mode, either two or three. The use of three modes in
the texts depends on the meaning types and the relationships among elements of the
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transitivity system, such as participants. It is generally expected that at least two modes be
used, one illustrating typological meaning (e.g., language) and the other topological meaning
(e.g., visual imagery). This expectation is illustrated in Figure 4. The presence of these two
types of meanings helps contextualize meaning and thereby enhances the understanding of
scientific content. Moreover, the scarcity of multimodal representations limits the variety of
semiotic resources that could positively influence the design of learning products.

100
80
60 H 1-Mode
= d
40 M 2-Mode
M 3-Mode
20
2
0 —_—

Mode levels in Components

Figure 3. Modal structure of the ITs

Figure 3 below demonstrates that 76 % of total components are demonstrated with only
typological meaning and 20 % of total components are demonstrated with topological and
typological meaning. The semiotic resources which convey typological meaning are
dominantly linguistic elements in ITs. The texts convey only topological meaning types and
include only visual imagery mode elements such as a photograph, picture, or cartoon. The ITs
which convey typological and topological meaning types together include linguistic elements
and visual imagery elements, mathematical mode elements and visual imagery elements, or
three of them deployed through the same ITs. This finding demonstrates that in 20% of ITs
meaning is multiplied and contextualized. In other words, a variety of semiotic resources in
different modes were deployed in these ITs and the affordances provided by them to construct
knowledge.

100
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H Typological
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40
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Figure 4. Meaning Types in the ITs

Exemplary Analysis of an IT

The IT in Figure 5 was designed by and the text was designed for learning activity in gifted
classroom.This text was designed by Eda in a lesson activity which aims to give information
about the gravity. This activity was folled by a video about the planets and their specific gravity
forces. In the final activity of this topic, students were asked to design 3D models of planets
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regarding how gravity force attracts objects towards the center of the planets. As it can be
understood, such activity enables transformation of knowledge and this knowledge transfer
was triggered by the IT in Figure 4.

Her gezegenin
* Bu da ayni cismin farkli gezegenlerde
farkli agirliklarda olacagi anlamina gelir:

» Cekim Kuvveti nesnenin

« Kisacasi kutlesi buyuk olan cisimlerin 4«
yercekimi kuvveti,klcuk olan cisimlere

Figure 5. An Instructional Text Used in the Classroom

The text is composed of five components, with the subject being "Gravity." The knowledge
within the text is primarily conveyed through the linguistic mode. In component five, there is a
decorative metaphorical image of a woman in a white lab coat holding a large apple, which
alludes to the apple falling on Newton's head and Newton's law of gravity. The first four
components rely solely on the linguistic mode, making them entirely monomodal. In these
sections, all elements of the transitivity system related to disciplinary aspects are represented
through written language, with no intersemiotic interactions between different semiotic
resources to convey knowledge. The content is presented using semiotic resources and modes
that involve only typological meaning, so the meaning is neither contextualized nor expanded.
As a result, the potential of other modes to illustrate various aspects of the content is not
utilized. This text is considered to have a low potential for meaning-making and limited in
terms of semiotic resources and modes. Consequently, it is also assumed to offer limited
opportunities for students to create innovative learning outcomes.

DISCUSSION

The instructional strategies for gifted learners are generally based on knowledge transfer and
transformation of knowledge into creative learning products (Heilbronner & Renzulli, 2016).
This knowledge transfer starts with the experience of content knowledge which is accessible
through various mediating tools. Instructional texts designed and used by teachers in the gifted
classroom are one type of resources which initiates the knowledge transfer and internalization
of the content knowledge. Therefore, the ITs has a prominent place in the gifted classroom.
Much research demonstrated that the semiotic properties of instructional texts influence
understanding or meaning-making (e.g. Jaipal, 2010; Waldrip et al,, 2010) and creativity in
learning products (Jewitt et al., 2001). Therefore, this study aimed to explore the awareness of
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in-service science teachers about the importance of the semiotic properties of instructional
texts and the strategies for IT design that they use in their actual teaching practices.

This study employed data collection strategy similar to that of Eilam et al. (2014) and found it
to be effective. The interview data reveal that, despite literature such as Yeo and Nielsen
(2020) highlighting the crucial role of texts in teaching and learning for student
comprehension, participants generally do not view the selection or design of texts as a
purposeful pedagogical strategy before teaching scientific concepts. This observation is
consistent with findings by Patron et al. (2017). Another key insight from the interviews is that
participants do not prioritize the semiotic features of instructional texts as influential factors in
the meaning-making of science concepts. Instead, they stress the importance of active student
learning activities, like model design, experiments, or group work, which primarily focus on
the application of scientific concepts and knowledge transfer.

Human cognitive development is largely driven by learning the meanings of symbols, utilizing
tools, and communicating specialized knowledge through meaningful tools (Bruner, 1964).
Such development primarily occurs through internalization processes shaped by the semiotic
resources embedded in the learning environment. Therefore, it is crucial not to underestimate
the factors that affect the internalization of meaning, with instructional texts being one of these
factors. Given that representations in learning activities impact both learning and outcomes, it
can be argued that the design of these texts should be integrated into pedagogical strategies.
The reluctance of participant teachers to consider text design as part of their teaching
strategies may stem from not viewing it as a factor that influences learning and learning
outcomes.

Furthermore, although participants claim to use various modes in their representations, they
have limited awareness and explicit knowledge about the multimodal nature of scientific
knowledge and how each mode contributes to the overall meaning conveyed by the texts. This
finding is similar to the conclusions drawn by Eilam et al. (2014) and Yeo and Nielsen (2020).
It was evident from the findings that participants see language as the primary mode in
constructing scientific knowledge and have limited understanding of the affordances provided
by other modes in concept meaning-making.

In light of these findings, since such competencies require representational skills (DiSessa,
2004), it is crucial for teachers to engage in specifically designed learning experiences.
Moreover, in the digital age, literacy practices are increasingly multimodal, and both teachers
and students frequently interact with these texts inside and outside the classroom. The initial
findings suggest that while the design and use of these texts are often habitual, deliberate
design with a pedagogical strategy is infrequent. This is consistent with Patron et al. (2017),
who examined the social semiotic reasoning and representational practices of chemistry
teachers and found that their reasoning was similarly limited. This finding also aligns with
Eilam & Gilbert (2014), who argue that science teachers generally have limited awareness of
the benefits and challenges of using representations in science education.

equent. This is consistent with Patron et al. (2017), who examined the social semiotic
reasoning and representational practices of chemistry teachers and found that their reasoning
was similarly limited. This finding also aligns with Eilam & Gilbert (2014), who argue that
science teachers generally have limited awareness of the benefits and challenges of using
representations in science education.

In the end, the awareness of participating teachers regarding the role and influence of ITs used
in gifted science classrooms on meaning-making of the science content and creative learning
products is found limited. According to (DiSessa, 2004), being representationally competent
needs a meta representation strategy that can be gained through specific training or
instruction. Therefore, designing effective ITs can be considered a part of the pedagogical
competency of a science teacher. For addressing this need, certain in-service professional
development programs or undergraduate level courses should be designed and developed.
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developed.

Recommendations

To enhance the effectiveness of instructional texts in gifted education, several
recommendations are proposed. First, it is essential to develop professional development
programs that focus on social semiotics and multimodality, increasing teachers’ awareness of
semiotic properties and their influence on meaning-making and creativity. Teachers should be
encouraged to adopt multimodal design principles in their instructional texts, utilizing
guidelines and resources that demonstrate how to integrate various semiotic modes, such as
text, images, and diagrams, to enrich the learning experience. Additionally, fostering awareness
of semiotic properties through workshops and resources will help teachers understand how
these elements can support knowledge transfer and engagement. Promoting reflective
practices among teachers can further aid in evaluating and refining their texts to better
facilitate learning and creativity. To expand the research base, further studies should explore
the impact of multimodal texts on student learning outcomes and knowledge transfer in
diverse contexts. Providing practical examples and case studies of effective multimodal
instructional texts can serve as valuable models for educators. Supporting collaborative design
efforts will enable teachers to share best practices and deepen their understanding of effective
text design. Finally, a system for regular evaluation and refinement of instructional texts
should be implemented, focusing on how well these texts support semiotic integration and
contribute to student learning and creativity. By adopting these recommendations, educators
can leverage instructional texts to improve knowledge transfer and foster creative learning
outcomes for gifted students.
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Ustiin yetenekli 6grencilerin egitimi genellikle bilgi aktarimi ve bilginin yaratici 6grenme iriinlerine
déniistiiriilmesi iizerine kuruludur. Ogrenme etkinliklerinde kullanilan égretim metinleri, sinif ici
O6grenme siireclerinde bilginin aktariminda aracilik eden araclar olarak 6nemli bir rol oynar. Bu bilgi
aktarimi, gesitli araglar ile erisilebilir olan igerik bilgisinin deneyimi ile baslar. Ayrica, bu metinlerin
tasarimindaki gostergesel dzellikler, hem anlam tiretimini hem de yaratici 6grenme iiriinlerini etkiler.
Bu baglamda bu ¢alisma 6gretim metinlerinin, sosyal gostergebilim ve ¢ok katmanlilik perspektifinden,
tistiin yetenekli 6grencilerin fen 6gretmenlerinin farkindalik ve tasarim stratejilerini arastirmistir.
Durum c¢alismasi yontemi benimsenmis ve listliin yetenekli 6grencilerle calisan alti fen 6gretmeni
calismaya dahil edilmistir. Ogretmenlerin farkindaligini belirlemek icin yar1 yapilandirilmis goriismeler
yapilmis ve tasarladiklar1 ve gercek 6gretim uygulamalarinda kullandiklari 6gretim metinleri ¢ok
katmanli gostergesel analizi ile incelenmistir. Veriler nitel ve nicel olarak analiz edilmistir. Sonuglar,
gostergesel oOzellikler konusundaki farkindaligin simirlh oldugunu ve 6gretim metinlerinin anlam
olusturma ve bilgi transferinin destekleme 6zelliklerinin gelistirilmesi gerektigini géstermistir.

Anahtar Kelimeler: iistlin yetenekli egitimi, 6gretim metinleri, bilgi transferi, yaraticilik, cok katmanllik
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Abstract

Teaching of gifted is generally based on knowledge transfer and transformation of knowledge into
creative learning products. Instructional texts as mediating tools of knowledge in the gifted classroom
play a key role in the initiation of knowledge transfer. This knowledge transfer starts with the
experience of content knowledge which is accessible through various mediating tools. Further, the
semiotic property in the design of these texts affects both meaning-making and creative learning
products. In this respect, this study explored the awareness and strategies for designing instructional
text through social semiotics and multimodality lenses. The case study method was adopted, and six
science teachers of gifted students joined the study. Semi-structured interviews were implemented to
figure out awareness, and multimodal semiotic analysis was used to analyse the instructional text that
they designed and used in their actual teaching practices. Data is qualitatively and quantitatively
analysed. Results indicate that the awareness towards semiotic properties is limited, and the semiotic
properties of instructional texts need to be improved.

Keywords: gifted education, instructional texts, knowledge transfer, creativity, multimodality

GIRIS

Ustiin yetenekli 6grenciler, gelismis bilissel, yaratici, duygusal ve davramssal 6zelliklere sahip
istisnai Ogreniciler olarak kabul edilmektedir (Reis-Jorge ve ark., 2021). Bu ozellikleri
nedeniyle, geleneksel egitim sartlar1 genellikle 6zel ihtiyaclarini karsilamakta yetersiz kalir ve
bu da daha diisiik akademik basari, motivasyon azalmasi, okula karsi olumsuz tutumlar ve
hatta yetenek kaybiyla sonuglanir (Heller ve ark., 2000). Ustiin yetenekli 6grencilerin egitimi
toplumun gelecegi icin cok 6nemlidir (Besanc¢on, 2013) ve fen egitimi bu cabada 6nemli bir rol
oynamaktadir (Taber, 2007). Ustiin yeteneklilerin egitimi miifredat farklilastirmasimi icerir
(Tomlinson, 2017) ve zenginlestirme programlari bu farklilastirmay1 saglamak icin en yaygin
stratejidir (Aljughaiman & Ayoub, 2012). Zenginlestirme stratejileri tipik olarak cesitli icerik,
daha fazla derinlik ve etkili, yaratici ve bilimsel diisiinme dahil olmak iizere becerilerin
gelistirilmesini saglar (Davis ve ark., 2014). Reis ve digerlerine (2021) gore, bu stratejiler

genellikle bilgi aktarimina, bilginin yaratici ve bireysellestirilmis 6grenme {rtinlerine
doniistiiriilmesine odaklanir.

En ¢ok bilinen zenginlestirme stratejilerinden biri olan Renzulli'nin zenginlestirme tgliisii
modeli, harmanlanmis bilgi teorisine dayanan tg tipten olusur (Heilbronner ve Renzulli, 2016,
s. 20). Tip 1 zenginlestirmede, iistiin yetenekli 6grenciler ¢esitli konular, ilgi alanlar1 ve ¢alisma
alanlariyla tanistirilarak ilgi alanlarin1 kesfetmeleri saglanir. Tip 2 zenginlestirme, ileri diizey
icerik Ogretmeye, disiinme becerilerini gelistirmeye ve Ogrencilerin ilgi alanlarina gore
yaraticl problem ¢dézme ve arastirma becerilerini tesvik etmeye odaklanir. Son olarak, Tip 3
zenginlestirme, 6grencilerin Tip 2 etkinliklerinden edindikleri bilgi ve becerileri Tip 1'de
belirlenen sorunlara ve ilgi alanlarina uygulamalar icin firsatlar, kaynaklar ve destek saglar.
Bu 6grenme dizilerinde 6grenciler, 6grenme ortamindaki deneyimleri aracilifiyla edindikleri
ve dontstiirdiikleri icerik bilgisiyle mesgul olurlar. Heilbronner ve Renzulli (2016, s. 20)
gercekler, veriler, kelimeler, sayilar, isimler, tarihler ve diger bilgi tiirleri gibi "alinan bilginin"
genellikle dersler, ders kitaplari, ¢calisma kagitlar1 ve cesitli dijital medya tiirleri araciligiyla
aktarildigini belirtmektedir. Arastirmalar genellikle 6grencilerin aktif olarak kesfettikleri veya
tasarladiklar1 asamalara ve bunlarin iistiin yetenekli 68rencilerin beceri ve yetenekleri
tizerindeki etkilerine odaklanirken, 6grencilerin bilgi kaynaklariyla nasil etkilesime girdiklerini
ve bu kaynaklarin zenginlestirme stratejilerinde bilgi aktarimini nasil etkiledigini inceleyen
arastirma eksikligi vardir.

Alinan bilgi asamasinda, "68renciler ve 6gretmenler, 68rencinin daha bilgili olan digerinin
perspektifinden 6grendigi iletisimsel alisverisler yoluyla aktif olarak ortak bir anlayis insa
eder” (van de Pol vd., 2010, s. 272). Ayrica, van de Pol ve digerlerine (2010) gore, bu asamada
0grenme sosyal bir siirectir ve cesitli anlam kaynaklari araciligiyla aracilik edilen bu iletisimsel
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alisverisler yoluyla desteklenir. Ustiin yetenekliler simifinda 6grenciler ders kitaplari, 6gretmen
sunumlari, video gosterileri, laboratuvarlar gibi ¢esitli kaynaklar araciligiyla icerik bilgisini
deneyimlemekte ve kavramsallastirmaktadir. Genellikle, Tiirkiye'de oldugu gibi iistiin
yetenekliler programlarinda ya da zenginlestirme programlarinda ders kitaplari ya da énceden
tasarlanmis kaynaklar kullanilmaz, icerik sunumunda 6gretmenler tarafindan gelistirilen ve
tasarlanan 6gretim materyalleri kullanilir ki bu da bilgi aktarimini baslatan bir unsur olarak
goriilebilir. Bu baglamda, bir¢cok calisma (6rn. Jewitt vd., 2001) 68retim materyallerinin
bilginin (araci) araglar1 oldugunu ve 6grenciler tarafindan icerik bilgisini deneyimledikce
icsellestirildigini dne siirmektedir. Cok sayida ¢alisma (6rn. Danielsson, 2016; Jaipal, 2010;
Jewitt vd., 2001) bu araci-araclarin semiyotik yapi ve 6zelliklerinin hem i¢sellestirme hem de
dissallastirma acisindan 6grenmeyi engelleyebilecegini de gostermistir. ilkinde 6grenci icerigi
anlamlandirir ya da kavramsallastirir, ikincisinde ise 6grenci igsellestirdigi bilgiyi ilgi ve
yeteneklerine gore digsallastirir ya da 6grenme friinlerine aktarir (Bock, 2016; Jewitt vd.,
2001). Ogrenme ortamindaki araci-araclar, dissallastirlmis 6grenme iiriinleri (Jewitt vd.,,
2001; Waldrip vd., 2010) ve 6grenme Uriinlerinde yaraticilik (Glaveanu, 2013) icin olanaklar
saglar. Bu nedenle, istiin yetenekliler siniflarindaki temsili uygulamalarda gevresel faktorler
olarak 6gretim materyallerinin semiyotik yapisi ve 6zellikleri, bilginin aktarimini artirabilir
veya engelleyebilir.

Bu arka plan bilgileri g6z 6niine alindiginda, tistiin yetenekliler sinifindaki 6gretmenlerin bilgi
aktarimim destekleyen égretim materyalleri sunmalar beklenir. Ogretim metinleri (bundan
sonra OM'ler olarak anilacaktir), 6gretmenlerin smifta icerik bilgisini en ¢ok sunduklar ve
tanittiklar1 materyaller arasindadir (Kulgemeyer, 2018). Belirtildigi lizere, materyallerin ya da
metinlerin semiyotik 6zellikleri icerigin anlamlandirilmasini etkiler ki bu i¢csellestirme

olarak goriilebilir ve yaratici 6grenme friinleri de dissallastirma olarak gortlebilir. Buna
paralel olarak, bu calisma fen dgretmenlerinin iistiin yetenekli 6grencilere icerik bilgisinin
sunuldugu 6gretimsel metinleri tasarlama stratejilerine odaklanmaktadir. Bu baglamda, bu
calisma, Ogretmenlerin Ogretimsel metinleri tasarlamadaki gorislerini ve semiyotik
stratejilerini kesfetmeyi ve nihayetinde zenginlestirme stratejilerinde bilginin aktarimi icin
verimliliklerini degerlendirmeyi amaglamaktadir. Calismanin arastirma sorular1 asagida
verilmistir.

1. Ustiin yetenekli 6grencilerin hizmet ici fen 6gretmenlerinin, 6gretim metinlerinin roli,
ozellikleri ve dgrencilerin fen icerigini anlamlandirmasi ve dissallastirilmis 6grenme
trtinleri izerindeki etkisi konusundaki farkindaliklari nasildir?

2. Ustiin yetenekli 6grencilerin fen 6gretmenleri tarafindan igerik sunumu i¢in tasarlanan
Ogretim metinlerinin semiyotik 6zellikleri nasildir?

Kuramsal Cerceve

Bu arastirma, Ustiin yetenekli oOgrenciler tarafindan fen iceriklerinin anlamlandirildigi
gostergesel siirecler ele almaktadir. Anlamin, cesitli metinlerin yapisi ve amaci, 6gretim
materyallerinde kullanilan gesitli iletisim bigimleri ve bu metinsel kaynaklarla iligkili egitimsel
¢ikarimlarla iliskili olarak tezahiiriinli arastirmaktadir. Bu ¢alismaya rehberlik eden kuramsal
cerceve, sosyal gostergebilim (Halliday, 1978; Hodge & Kress, 1988; Lemke, 1990) ve ¢ok
katmanllik (Jewitt vd., 2016; Kress, 2010) kavramlarini kapsamaktadir.

Sosyal gostergebilim, egitim ortamlarindaki temsili/semiyotik uygulamalar sirasinda
anlamlarin yorumlanmasinda énemli bir rol oynamakta, 6zellikle OM'ler araciligiyla iletilen
isaret tiirlerine ve bunlarin fen sinifindaki temsili prosediirlerdeki 6nemine odaklanmaktadir.
Sosyal gostergebilime gore 6grenme siireci, isaretler veya metinsel materyaller araciligiyla
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aktarilan anlamlarin yeniden yapilandirilmasi ve yeniden baglamsallastirilmasi yoluyla
gerceklesen iletisimsel ve toplumsal bir olay olarak goriiliir. Bu anlamlar, toplumsal éneme
sahip isaretler aracilifiyla aktarilir ve bdylece bireylerin icsellestirilmis yorumlarini
etkileyerek konuya iliskin anlayislarini etkileyebilir. Sonu¢ olarak, bilimsel kavramlarla
ilgilenen 6grencilerin, asina olmadiklar1 bilimsel fikirleri anlamak icin mevcut bilissel ve
temsili yeteneklerini (i¢ temsiller) kullanmalarini gerektiren temsili faaliyetlerde bulunmalari
gerekir ve bu da yeni yorumlar gerektiren yeni temsillerin yaratilmasiyla sonuglanir (Waldrip
vd., 2010).

Ustiin yetenekliler fen sinifinda OM'lerin semiyotik 6zellikleri cok katmanllik perspektifiyle
incelenmistir. Cok katmanlilik, anlamin tek bir katmana dayanmak yerine dil, gorsel temsiller,
matematiksel semboller, jestler vb. gibi coklu katmanlarin etkilesimi yoluyla iiretildigini éne
stirer. Bilgi, bir dizi katman ve ilgili semiyotik kaynaklar kullanilarak aktarilir. Sonu¢ olarak,
bilimsel bilginin ¢ok katmanli bir 6gretim metni tarafindan nasil sekillendirildigini anlamak
icin, ilgili katmanlar arasindaki etkilesimi g6z 6niinde bulundurmak gerekir (Lim, 2011). Bu
arastirma, ¢ok katmanlligin anlam olusturmak i¢in g¢esitli semiyotik kaynaklarin kullanimini
nasil kapsadigim ve bu kaynaklarin OM'ler aracihgiyla anlam iletmek icin nasil etkilesime
girdigini incelemektedir. Bu kavramsal cerceve, bir 6gretim metnindeki her bir katmanin,
bilimsel bilgiyi iletirken, egitim amaglar1 i¢in farkl1 maddi ve sosyal olanaklar (Gibson, 1979, s.
127) sundugunu gostermektedir. Bu "katmansal olanaklar" miifredat bilgisini ¢esitli sekillerde
etkiler ya da sekillendirir; her katman bilginin tretilmesini ve yapilandirilmasini kolaylastiran
benzersiz iletisim potansiyelleri sunar (Airey & Linder, 2009; Lim, 2011). Her bir katmanin
zaman i¢inde kademeli olarak anlam sunma potansiyelinin en yiiksege ulasmasi, bilginin temsil
edilmesi ve paylasilmasi icin farkli kapasitelerin ortaya cikmasina neden olur.

Sonug olarak, OM'lerin potansiyel anlami, her biri hedeflenen mesaji iletmek icin kendi icsel
anlam potansiyeline veya uygunluguna sahip olan cesitli semiyotik kaynaklarin kasith ve
bilingli kullanimi yoluyla gelistirilebilir. Bu siireci, c¢esitli semiyotik kaynaklar arasindaki
etkilesim ve isbirligi takip eder. Lemke (2000), farkli semiyotik kaynaklarin karsilikli
etkilesiminin belirli gostergeleraras1i mekanizmalar icinde gerceklestigini ve bunun da basitce
¢ogaltma veya genisletme yoluyla anlamlarin birikimi olmayan bir anlamla sonug¢landigin1 6ne
sturer. Farkli katmanlar arasindaki gostergelerarasi etkilesimler anlamsal diizeyde anlamin
genislemesine katkida bulunur. Bu anlam genislemesi, anlamin baglamsallastirilmasinin bir
trinidir (Lemke, 2000). Gostergelerarasilik bilimsel bilginin insasinda hayati bir rol oynar
¢linkii "her bir semiyotik yapidaki her bir islevsel kaynakta yaratilan anlamlar diger katmanlar1
etkileyebilir ve boylece tiiretilebilecek potansiyel anlamlarin tamamini kapsar" (Lemke, 1998).
Lemke'ye (2000) gore, bu etki, 6rnegin, biri stirekli varyasyon ve digeri ayrik varyasyon iceren
iki farkli katman araciligiyla elde edilir. Sonu¢ olarak, anlam genislemeye ugrar. Benzer bir
sekilde Tang (2013), katman seviyesinin ylikselmesinin anlamin baglamsallasmasini
beraberinde getirdigini, ¢linkii ¢esitli katmanlarin anlamin siirekli ve ayrik varyasyonlarini
sergilemek icin farkl kapasitelere sahip oldugunu belirtmektedir.

Bu nedenle, ¢cok katmanlligin temel argiimany, cesitli katmanlari, aracili bir stireg icinde gesitli
iletisim hedefleri icin anlamlar (olanaklar olarak bilinir) yaratmak icin farkli potansiyellere
sahip oldugudur. Dahasi, iletisim hedefi i¢cin en uygun olanaklar1 sundugu diisiiniilen
katmanlarin kullanilmasi ve birlestirilmesiyle iletisim siireci daha anlamli hale gelebilir. Sonug
olarak, tek katmanli metin organizasyonunun bilimsel bilgi insasi baglaminda anlam yaratmak
icin gerekli olanaklardan veya potansiyelden yoksun oldugu varsayilmaktadir. Buna ek olarak,
¢ok katmanli metinler, ileri fen simiflarindaki farkli 6grenenlerin algisal yeteneklerini
gelistirerek icerigi anlamalarini ve i¢sellestirmelerini destekleme kapasitesine sahiptir.

Bu arastirmada ele alindig1 sekliyle cok katmanllik, bilimsel séylem alanindaki (6zellikle fen
sinifi sdylemindeki) anlamsal oriintiilerin veya bilesenlerin (katihmcilar, siirecler ve materyal
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icindeki baglamsal faktorler gibi) dil, gorsel temsil ve matematiksel sembolizm alanlarinda
dilsel, gorsel ve matematiksel sembol oOriintiileri olarak kendini gosterme bicimiyle ilgilidir.
O'Halloran'in (2005, 2007) ¢alismasi dogrultusunda, bir fen metninde, li¢ katman (yazil dil,
gorsel temsil ve matematiksel sembolizm) biitiinlesik bir metin olusturmak igin etkilesime
girebilir. O'Halloran'in (2008) belirttigi gibi, semiyotik bir sistem olarak isleyen dil, "metin
ilerledikce anlamin kademeli olarak biriktigi" bir dizi (sirayla gelisen) olarak s6zdizimsel bir
sekilde yapilandirilmistir. Lemke (2000), semiyotik bir sistem olarak dilin, farkli kategorik
farklilasma bicimlerini barindirdigini iddia eder. Dil, "katilimcilarin, stireg tiirlerinin, kogullarin
(tiplerin) farkhi kategorilerden olusan ayrik yapilar olarak var oldugu" gecislilik sistemleri
icinde kategorik farklilasmalarin ortaya ¢iktig1 diinyanin tipolojik bir perspektifini (gercekligin
sembolik diizenlemesi) aktarir (O'Halloran, 2008). Gorsel temsil agisindan, séylem ve dilbilgisi
sistemleri gorsel unsurlarin (simge, sembol ve dizin) tanimlayici siniflandirmalarini kapsar ve
kategorik bir tiirler sistemine dayanmayan yorumlayici metodolojiler gerektirir. Bunun yerine,
tim gorsel temsil ve iliskili unsurlar i¢cindeki deneyimsel énemin analizi, metin, alt-metin ve
kurucu pargalar arasindaki iligkilerin degerlendirilmesini icerir. Son olarak, O'Halloran (2007)
matematiksel sembolizm ile dil arasindaki yakin bagin altini cizmektedir. Matematiksel
sembolizmin dilden evrimlestigi 6ne siiriilmektedir. Bu yakin iligki, bu iki semiyotik kaynagin
climle diizeyinde birlesme ve isbirligi yapma sekillerinde agikca goriilmekte ve bu semiyotik
sistemlerden gelen unsurlarin tutarli ve anlamli bir metinsel ¢erceve olusturmada birlikte
kullanilmasini saglamaktadir.

Cok katmanli metinlerin 6zellikleri su sekilde dzetlenebilir. Ilk olarak, baglam saglamak icin
tipolojik ve topolojik anlam tiirlerini biitiinlestirirler. Bu siireg, baglamsiz anlamlarin baglaml
anlamlara déniistiiriilmesine yardimc olur. Ikinci olarak, ¢ok katmanl metinler hem anlami
anlamak hem de ifade etmek icin bol miktarda ifade kaynagi sunarak yenilikei/yaratici
O0grenme triinlerinin olusturulmasini destekler (Bock, 2016; Kress ve Jewitt, 2003). Uciincii
olarak, ¢ok katmanli metinler belirli bir disiplinle en ¢ok ilgili olan katmanlaru bir araya
getirerek anlam olusturma siirecini gelistirir. Dolayisiyla, OM'lerdeki katmanlarin ve semiyotik
kaynaklarin dikkatlice secilmesi, icerik bilgisi deneyimlerini zenginlestirebilir ve etkileyici
o0grenme lirtinleri olusturmak icin degerli kaynaklar saglayabilir.

Cok Katmanh Semiyotik Analiz

ikinci diizey bagliklar numaralandirma yapmadan sola dayali, 11 punto, ilk harfleri biiyiik,
kalin ve italik olarak yazilmalidir. Kendinden onceki paragraftan bir satir bosluk ile
ayrilmalidir. Bicimlendirmeyi bozmadan bu kismui silip makale metnini yazabilirsiniz. Halliday
(2004) metni, "sosyal etkilesim alani olarak” diizenlenen dilin bir tezahiirii olarak tanimlar. Bu
anlamda, OM'ler simiftaki sosyal etkilesimler icin araglar olarak gériilebilir. 0'Halloran (2005, s.
10), bilim s6yleminin "dil, matematiksel sembolizm ve gorsel temsilin operasyonel isaret
sistemlerinden se¢melerle” sekillenmesi nedeniyle bilimin "goklu semiyoti (semiyotik)" bir
yapl olarak algilandigini ileri siirer. Buraya kadar oOzetlenen teorik cerceve goz oniline
alindiginda, yorumlama ve degerlendirme, Baldry ve Thibault (2010) tarafindan tanimlanan
metin analizi metodolojisine uygun olarak kisa ve 6z bir sekilde ifade edilebilir. Ogretim metni
analizi cercevesinde, ilk asama metnin skaler (alt) birimlere ayrilmasini icerir. Bu arastirmada
analitik birim, mikro tiir diizeyinde (6rn. sorgu, agiklama, ¢oziim vb.), bilesen (tiimce)
diizeyinde ve 68e (tiimce bilesenleri) diizeyinde tanimlanmistir. Daha sonra inceleme, 6gretim
metninde bilginin gelistirilmesine yonelik semiyotik kaynaklara ve katmansal secimlere
odaklanmaktadir. Sonug¢ olarak, inceleme bilimsel bilgiyi sunmak i¢in kullanilan tasarim
se¢imlerini (anlam yaratma kaynaklar1) ortaya c¢ikarir. Metin, semiyotik kaynaklarin secimine
iliskin katmansal diizey ve anlam tiirleri acisindan bilesen diizeyinde incelenir. Metin analizi
yaklasimi asagidaki adimlar1 kapsar: (1) Metnin mikro tiirlere, 6gelere, bilesenlere ve
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unsurlara ayrilmasi. (2) Bilesen Olgeginde tiimce diizeyi katmaninda gecislilik sisteminin
Ogelerinin belirlenmesi ve ilgili disipliner yonlerin tanimlanmasi. (3) Kullanilan semiyotik
kaynaklarin ve katmanlarin ve bunlarin etkilesiminin tanimlanmasi. (4) Katmanlar ve
icerdikleri semiyotik kaynaklar tarafindan aktarilan anlam tiirlerinin tanimlanmasi (tipolojik
veya topolojik).

YONTEM

Arastirma sorularini cevaplamak icin durum c¢alismasini iceren nitel-betimsel bir yontem
kullanilmistir. Betimsel kisim, katilimcilarin OM'leri tasarlama konusundaki farkindaliklarini
ve stratejilerini, gercek sinif uygulamalarinda nasil kullandiklarini ve bu metinlerin bilgi
aktarimindaki islevselligine iliskin goriislerini ortaya c¢ikarmayir amaglamaktadir. Durum,
arastirmanin arastirmayl amagladig1 sey olarak tanimlanir (Savin-Baden ve Major, 2013, s.
152) ve buradaki durum, istiin yetenekli 6grencilerin fen 6gretmenlerinin farkindahigir ve
stratejileridir. Bu calismada, baglam ve durumun ayrintili ve zengin bir taniminmi saglamayi
amaglayan bir ¢alisma bakis acisi olarak tanimlanan betimsel bir durum c¢alismasi yontemi
kullanilmistir (Savin-Baden ve Major, 2013, s. 155).

Katilimcilar

Uygun o6rnekleme teknigi kullanilarak alti katilmc1 ¢alismaya dahil edilmistir. Bu kisiler, fen
bilimleri alaninda iistlin yetenekli 6grencilere egitim veren ve en az bes yillik 6gretmenlik
gecmisine sahip 6gretmenlerdir. Secilen katthmailar, Istanbul, izmir, Sanlurfa ve Tokat olmak
lizere Tiirkiye'nin cesitli illerindeki Bilim ve Sanat Merkezlerinde (BILSEM) 6grenim géren
ortaokul diizeyindeki iistiin yetenekli 6grencilerden olusmaktadir. Al katilimcinin dérdii
kadin, ikisi erkektir (bkz. Tablo 1). Tiim katihmcilar Fen Egitimi alaninda lisans derecesine
sahiptir. Tiirkiye'de Bilim ve Sanat Merkezlerinde (BILSEM) ¢alisabilmek i¢cin 6gretmenlerin
Milli Egitim Bakanligi (MEB) biinyesinde kadrolu ve en az li¢ yillik 6gretmenlik deneyimine
sahip olmalar1 gerekmektedir. Siire¢, MEB sistemleri lizerinden ¢evrimici basvuru, 6gretmenlik
deneyimine dayali degerlendirme, ileri dereceler, sertifikalar (6rnegin TUBITAK projeleri) ve
uygulama alanlar1 i¢cin yazili sinavlar, miilakatlar veya performans degerlendirmelerindeki
basariy1 icerir. Ogretmenler, iistiin yetenekli 6grencilerle calismak icin MEB tarafindan
diizenlenen egitimlere katilmis olmaktan da faydalanabilir. Katilimci1 6gretmenler genellikle
tstiin yetenekli o6grencileri bilimsel diisiinme, tasarim ve yaraticiliklarini gelistirmek icin
tasarlanmis etkinliklere dahil etmektedir. Bunlar arasinda TUBITAK yarismalarina
hazirlanmak, deneyler yapmak ve bilim, teknoloji, miihendislik ve matematigi entegre eden
STEM projeleri iizerinde calismak gibi proje tabanh 6grenme yer almaktadir. Ogretmenler
laboratuvar calismalar1 diizenlemekte, 6grencilere bilimsel olimpiyatlar ve yarigmalar igin
mentorluk yapmakta ve c¢evre ve surdirilebilirlik projeleri yiiriitmektedirler. Ayrica
ogrencilere genetik veya astronomi gibi ileri dizey konularda rehberlik etmekte, onlar
bilimsel makale yazma konusunda egitir ve bilim merkezleri ile arastirma tesislerine saha
gezileri diizenlemektedirler. Bu ¢alismanin kapsami, iistiin yetenekli ilkokul 6grencileriyle
ilgilenen egitimcileri kapsamaktadir. Katihmcilardan tiicii fen egitimi alaninda yliksek lisans
derecesine sahiptir. Benimsenen ornekleme yaklasimi, hedef kitleden ilgili bireylerin dahil
edildigi kolayda orneklemedir. Goniillilik, katiimclarin geri ¢ekilme o6zerkligini, kisisel
bilgilerinin gizliligini ve verilerinin anonimligini saglayarak katiimin altinda yatan ilke
olmustur. Kimliklerini korumak i¢in katilimcilara Hasan, Ebru, Sude, Pelin, Eda ve Cem gibi
takma isimler verilmistir. Calisma boyunca siki gizlilik 6nlemlerine uyulmustur.

Tablo 1. Katilimcilarin Demografik Bilgileri Katilimcilarin Demografik Bilgileri

e-ISSN: 3062-1550 Tiirkiye Ustiin Zekal1 ve Dahi Cocuklar Egitim Vakfi Dergisi
Journal of TUZDEV 2024; 1(1); 69-86



Ayik, Z., Costu, B. / Ustiin Yetenekliler i¢in Ogretim Metinleri: Ogretmenlerin Farkindahk ve Stratejilerine

Semiyotik Bir Yaklasim
Katihma Yas Mesleki  BILSEM Brans Ustiin Ogretim Materyali
Deneyim Deneyimi Yetenekliler Tasarimi Egitimi
Uzerine
Hizmet-ici
Egitimi
Hasan 37 10 6 Fen Bilgisi Evet Haynr.
Egitimi
Ebru 32 5 3 Fen Bilgisi Evet Evet. Lisans diizeyinde
Egitimi bir ders ile.
Sude 35 9 4 Fen Bilgisi Evet Evet. Lisans diizeyinde
Egitimi bir ders ile.
Pelin 33 7 3 Fen Bilgisi Evet Evet. Lisans diizeyinde
Egitimi bir ders ile.
Eda 31 5 3 Fen Bilgisi Evet Evet. Lisans diizeyinde
Egitimi bir ders ile.
Cem 39 12 5 Fen Bilgisi Evet Hayir.
Egitimi

Veri Toplama Araglari/ Yontemleri

Veri toplama asamasinda, ¢alisma katilimcilarinin goériislerini almak ve ayni1 zamanda 6gretim

metinlerini (OM) elde etmek icin onlarla bireysel goériismeler yapilmistir. Her katihimci

PowerPoint kullanarak {i¢ fen metni gelistirmekle/tasarlamakla gorevlendirilmis ve bu
metinler daha sonra gercek 6gretim senaryolarinda uygulanmistir. Gortismeler i¢in kullanilan

veri toplama araglari, arastirmacilar tarafindan formiile edilen yar1 yapilandirilmis agik uglu

sorulardan olusmustur. Asagida bir soru (mitlakatin besinci sorusu) 6rnek bir vaka olarak

verilmistir.

Soru 5

"5.1 OM sizin i¢cin ne anlama geliyor? Bir érnek verebilir misiniz?

"5.2 Bu bir fen metni. Bu metinden ne gibi anlamlar ¢ikariyorsunuz ya da size ne ifade

ediyor?"

Araba belli bir mesafe (d)
giderek yavaslar ve durur.

ilk konum son konum

! d

l

Arabanin sahip oldugu enerji )Ae_ = l m\j
stirtiinme kuvveti tarafindan yapilan 2,
ise esittir.

W5:¥-§'d - Hm-jc/
ch% —> lmVQCM'ma'd
2
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e En kii¢lik anlam birimi nedir?

e Bu anlam birimleri hangi semboller veya isaretlerle sunuluyor? Bunlar1 kendi
aralarinda siniflandirabilir misiniz?

e Bu metinde birbiriyle iliskili olan varliklar veya kavramlar nelerdir?

e Bu kavramlar arasinda ne tiir bir anlam iliskisi vardir?

e Bu anlam iliskileri nasil temsil ediliyor?

e Bu metne dayanarak, 6grenciler icin ne tiir 6grenme etkinlikleri tasarlayabilirsiniz?

Miilakat sorulari, mevcut literatiiriin ve yukarida bahsedilen kuramsal cer¢cevenin kapsamli bir
incelemesine dayali olarak gelistirilmis ve icerik gecerliligi saglanmistir. Yari-yapilandirilmis
bir goriisme protokolii kullanilarak goériisme siirecinde tutarlilik saglanmis ve veri toplama
slirecinin giivenilirligi artirllmistir. Calismanin titizligini gliclendirmek icin, uzman (doktora
tezi arastirma izleme komitesi iiyesi bir akademisyen) geri bildirimi goriisme sorularinin
gelistirilmesine dahil edilmis ve araci iyilestirmek icin pilot gorismeler yapilmistir.
Gorismeleri gerceklestirmeden 6nce, sorularin netligini ve uygunlugunu degerlendirmek icin
katilimci olmayan Kkisilerle iki pilot goriisme gerceklestirilmistir. Bu pilot gortismelerden elde
edilen geri bildirimler, aracin hedef katilimcilara uygunlugunu saglamak icin rafine
edilmesinde kullanilmistir. Calismanin titizligini ve seffafligin1 daha da artirmak i¢in, goériisme
protokolii ve uzman geri bildirimlerinin bir 6zeti, birinci yazarin doktora tezine ek olarak dahil
edilmistir. Ikinci veri toplama araci ise daha énce bahsedilen OM tasarimlaridur.

Etik Hususlar

Arastirma verileri, Yildiz Teknik Universitesi'nden alinan etik kurul onay: ile basyazarin
doktora tezinden elde edilmistir.

Veri Analizi

Savin-Baden ve Major (2013, s. 46-47), arastirmacilarin verileri bagh olduklar1 arastirma
perspektifleri aracihigiyla algiladiklarim1 6ne siirmektedir. Bu perspektifler paradigma, olgu,
yaklasim, veri toplama ve veri analizini kapsar. Mevcut arastirma teoriye dayanmaktadir;
paradigma post-yapisal teoridir, fenomen égretmenlerin iistiin yetenekli 6grenciler icin OM
gelistirme/tasarlama konusundaki farkindalik ve stratejilerine odaklanmaktadir ve yaklasim
sosyal gostergebilim ve ¢ok katmanli analizi icermektedir.

Miilakat Verilerinin Analizi

Miilakatlar, 6nceden tanimlanmis seceneklerle sinirli olmayan yanitlar tretir. Veri toplama
stireci Tiirkge dilinde gerceklestirilmistir. Arastirmaci, toplanan verileri Ingilizceye cevirmeden
once dikkatlice yaziya dokmiistiir. Ceviri asamasinda konu uzmanlarindan goriis alinmistir.
Gortusmelerden elde edilen nitel veriler, 6riintli ve egilimlerin belirlenmesi amaciyla tematik
analize tabi tutulmustur. Daha sonra veriler sistematik olarak kodlanmis ve ilgili kategorilere
ayrilmistir. Braun ve Clarke (2019, s. 50) tarafindan Sekil 1'de 6zetlenen veri analizi yaklasimi
titizlikle takip edilmistir. Bu veri analizi stratejisinin grafiksel bir goésterimi asagida
sunulmustur.

Generating Searching D;ﬁ:'a':gi:nd
Initial Codes for Themes Themesg

Sekil 1. Tematik Analiz Prosediirii
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Ogretim Metinlerinin Cok Katmanh Semiyotik Analizi

OM'leri analiz etmek icin, teorik cercevede ézetlenen analiz stratejisini uyguladik. Bunun i¢in
Ayik (2021) tarafindan gelistirilen ¢ok katmanl OM'ler i¢in analiz protokolii olan ¢ok katmanh
semiyotik analiz protokolii (MSAP) kullanilmistir. Bu protokoliin teorik temeli teorik ¢erceve
boliimiinde iyi bir sekilde aciklanmistir. MSAP, metinlerdeki her bir semiyotik o6zelligin
incelenmesine olanak tanir ve bu 6zelliklerin sikligini niceliksel olarak olger. Basit¢e, hangi
semiyotik kaynaklarin secildigini ve bunlarin OM'lerde ne kadar etkili bir sekilde
diizenlendigini/tasarlandifini analiz etmeye yardimci olur. Iki temel isleve hizmet eder:
birincisi, metinlerin sistematik bir nitel analizini yapmak ve ikincisi, bulgularin nesnel bir
sunumu icin nitel verileri 6l¢iilebilir metriklere doniistiirmektir.

MSAP iki farkl islevsel béliimden olusmaktadir (Bkz. Sekil 2). Ilk béliim, bir metin icindeki
katman ve semiyotik kaynak se¢cimine odaklanir. Bu analiz iki alt béliime ayrilir: ilki, 6geleri
sunmak icin hangi katmanlar1 kullanildigini belirler, boylece bilgiyi sunmak/iletmek igin
kullanilan farkli katmanlari sayisini ortaya cikarir. Ikinci alt béliim, 6geler tarafindan sunulan
icerigi yorumlamak i¢in kullanilan anlam tiirlerini inceler. OM'lerin (6ge) analizinde, her bir
OM'deki bilgi ciimle seviyesine (bilesen; nesne, 6zne, fiiller ve zarflar veya sifatlar gibi diger
sozliiksel 6gelere sahip bir anlam birimi) ayrilir. Bu, anlam birimindeki (climle) unsurlarin
(stire¢, katihmcilar ve durum) belirlenmesine yardimci olur. Daha sonra, her bir ciimle
unsurunu tasvir etmek/ifade etmek icin hangi katman ve semiyotik kaynaklarin kullanildigini
gormek icin ileri analiz yapilmistir. Katmanlari sec¢imi, bilginin ¢esitli yonlerinin anlasilmasini
kolaylastiran semiyotik kaynaklarin cesitli kullanimlarin1 yansitirken (Airey & Linder, 2009),
secilen anlam tiirleri, katmanlarin ve semiyotik kaynaklarin kasith kullanimini géstermektedir.
Bock (2016) ve Kress ve Jewitt (2003) ile uyumlu olarak, 6gretim metinlerindeki semiyotik
kaynaklarin ve katmanlarin ¢esitliligi, yenilik¢i/yaratici 6grenme iiriinlerinin yaratilmasini ve
bilginin yaratici bir sekilde doniistiiriilmesini destekleyen bir faktdr olarak goriilmektedir.
Baska bir deyisle, etkililik, anlamli semiyotik kaynaklarin secimine ve bunlarin OM'lerin
O0grenme amacina yonelik olarak belirli bir diizende bilingli bir sekilde kullanilmasina
dayanmaktadir. Bu, her bir ciimle veya anlam birimindeki semiyotik kaynak secimlerinin
analizidir. Bu o6zellikleri analiz etmek icin protokol asagidaki unsurlara sahiptir. Kullanilan
katmanlar; dil (L), gorsel imgelem (VI) ve matematiksel sembolizm (MS). Gostergeler arasi
mekanizma (ISM) her bir katmanin nasil entegre edildigini anlamaya yardimc olur. Bilgiyi
tekrar edebilirler (birbirlerinden bagimsiz) ya da bilgiyi isbirligi icinde iiretebilirler (
birbirlerine bagimli). Bunu anlamak, OM'nin daha fazla bilissel yiik talep gerektirip
gerektirmedigini géormeye yardimci olur. Kullanilan semiyotik kaynak tarafindan yaratilan
anlam tiirii, OM'nin alicilan i¢in farkhi anlam yaratma potansiyeline sahip tipolojik (sembolik)
veya topolojik (ikonik/sematik) olabilir. Ik béliimdeki son unsur ise varyasyondur. Varyasyon,
verilen bilginin baska orneklerinin olup olmadigini (6rnegin bir ¢icek tiirii) ya da sadece bir
ornegin/durumun verilip verilmedigini (6rtik) ifade eder. Analiz protokoliiniin ikinci boéliimi,
metin 6gelerinin bilgiye iliskin dlizenini ve ilettikleri bilginin hiyerarsisini incelemeye yardimci
olur. Yerlestirme, 6n plan/arka plan (verilen bilginin énemi ve nasil yerlestirildigi), yapilan
dikkat (cerceveleme derecesi), baslik, boyutlandirma metindeki kompozisyon/yerlestirme
unsurlaridir.
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Sekil 2. MSAP temalari ve kodlar1 (Ayik, 2021).
BULGULAR
Miilakatlar

Her katilimci, arastirma konusuna iliskin goriislerini ve siif i¢ci uygulamalarimi kesfetmek icin
yar1 yapilandirilmis, acik uglu sorular kullanilarak bireysel bir goriismede yer almistir. ilk
olarak, katihmcilar OM'lerin ve semiyotik &ézelliklerinin anlam olusturmay nasil etkiledigini
tartismuslardir. ikinci olarak, OM'leri tasarlamadan o6nce kullandiklar1 pedagojik/égretim
stratejileri sorulmustur. Uciincii olarak, goriismelerde katihmcilarin bilimsel bilginin
iletilmesinin dogasina iliskin goriisleri incelenmistir. Son olarak, tartigmalarda OM’lerdeki
semiyotik kaynaklarin icerigin anlamlandirilmasini ve 6grencilerin 6grenme c¢iktilarini nasil
etkileyebilecegi arastirllmistir. Goriisme verileri tematik analiz yontemi kullanilarak analiz
edilmis ve ortaya ¢cikan temalar asagida sunulmustur.

OM'lerin Tasarlanmasi veya Secimi Ders Etkinliklerinden Once Pedagojik Bir Amag
Degildir

Veriler, katilimc1 68retmenlerin ders hazirliklarinin bir parcasi olarak uygun 6gretim metinleri
(OM) tasarlamaya veya secmeye oncelik vermediklerini gdstermistir. Soruldugunda,
katilmcilar arasindaki ortak goriis, genellikle sinirlh pedagojik stratejiye sahip temsilleri
sectikleri yoniinde olmustur. Dilsel temsiller agirlikli olarak bilgiyi aktarmak icin secilirken,
gorseller oncelikle dikkat ¢ekmek ve icerigi daha somut hale getirmek icin kullaniliyor. Bu
yaklasim, anlam olusturma ve temsil bicimleri arasinda uygun baglantilar kurulmadig: icin
anlamin daha diisiik diizeyde baglamsallastirilmasiyla sonuglanabilir. Ornegin, Sude adh bir
katilimcr soyle demistir: "Bir metin tasarlarken ya da secerken cekici, eglenceli ve dinamik
gorintiilere odaklanirim. Sunum sikici olmamali ya da yazi diline asir1 bagimli olmamali.
Metnimin en 6nemli 6zelligi ilgi ¢ekici olmasidir.”

Katimcilar OM'lerin Semiyotik Ozelliklerinin Bilim Kavramlarinin Anlamlandirilmasini
Etkileyebilecegini Vurgulamamaktadir

Katilimcilar genel olarak mevcut bilgi, glinlik yasam deneyimleri ve kavram yanilgilarinin
anlamin nasil insa edildigini O6nemli Olglide etkiledigini belirtmistir. Bunun temel
nedenlerinden biri, bu deneyimlerin ve 06n bilgilerin igerigin somutlastirilmasini
gerektirmesidir. Katilimcilarin ¢cogu somutlastirmanin énemini kabul etse de, sadece bir tanesi
ogretim metinlerindeki (OM) temsiller araciligiyla bunun énemini vurgulamistir. Ornegin
Hasan, "Aklima ilk gelen, 6grenmekte olduklar1 kavram ya da igerikle ilgili 6nceden var olan
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bilgi ve glinliik yasam deneyimleri. Bu faktorler icerigin anlamlandirilmasini ve 68renilmesini
biiyiik 6lciide etkiliyor." Tiim miilakatlar boyunca, hi¢ kimse bir OM'nin semiyotik
ozelliklerinden anlam olusturma ve bilgi aktarimimi etkileyen onemli bir faktoér olarak
bahsetmemistir. Bunun yerine, Ogretmenler agirlikli olarak mevcut bilgi dilizeyini ve
laboratuvar dersleri gibi aktif 6grenci deneyimlerini anlam olusturmada birincil kaynaklar
olarak gérmektedir.

Katimcilar OM’lerde Cok Cesitli Katmanlar Kullanirken, Secerken veya Tasarlarken
Smirh Bir Pedagojik Stratejiye Sahipler

Katilimcilar, bilimsel bilginin iletisimini ve bilimsel i¢erigin anlamlandirilmasini kolaylastiran
semiyotik kaynaklari, agirlikli olarak dikkat ¢cekmek veya motivasyonu artirmak i¢in kullanilan
araclar olarak gormektedir. Dikkat cekmek, ogretimde etkili iletisim icin en O6nemli
faktorlerden biri olarak kabul edilmektedir. Ancak bu, metinlerin bir 6zelligi olmaktan ziyade
¢ogunlukla 68retmenin sorumlulugu olarak goriilmektedir. Katihmcilar cgesitli yontemler
kullansalar da, genellikle dili bilimsel bilginin iletilmesinde birincil ara¢ olarak gérmektedirler.
Yapilandirmaci yaklasimin 5E modeline gii¢lii bir baghlik vardir, ¢linkii ¢ogu 6gretme ve
o0grenme faaliyeti bu modele dayanmaktadir. Bu baglamda, temsiller esas olarak 6grencilerin
ders etkinliklerine ilgisini ¢ekmeye odaklanan katilim asamasi i¢in gerekli gériilmektedir.
Ornegin Cem, "Oncelikle sunum 6grencilerin dikkatini cekmelidir. Bu nedenle dikkat cekmek
icin cok ¢esitli kaynaklar kullanmaya ¢alisiyorum" ifadesini sarfetmistir.

Bununla birlikte, bir katimc1 OM'leri tasarlarken éncelikli olarak 6grenme hedeflerini goz
oniinde bulundurdugunu belirtmistir. Daha sonra bilgiyi en iyi sekilde aktaran semiyotik
kaynaklar1 segmektedir. Ancak, 6grenme hedefleriyle uyumlu olan temsillerin veya metinlerin
ozelliklerinden 6zel olarak bahsedilmemistir. Ebru soyle acikliyor: "ilk ilgilendigim sey
gosterimlerin 6grenme hedeflerini karsilayip karsilamadigl. Ogrenme hedeflerini belirledikten
sonra, 6grenme hedeflerinin isaret ettigi anlami aktaran fotograf ya da gorsel gibi cesitli
temsilleri seciyorum.”

Bazi katilimcilar dilin amaglanan anlamlari iletme kapasitesinin sinirli oldugunu belirtmis ve
gorselleri anlam olusturma i¢in daha iyi bir alternatif olarak gérmiistiir. Buna ek olarak,
matematiksel formiiller, anlam1 bagimsiz olarak veya ayri bir katman olarak iletebilen bir
semiyotik kaynak sistemi olarak kabul edilmemistir. Dil ve gorsel imgeler birbirinin yerine
kullanilabilir olarak algilanmakta ve OM'lerdeki kullanimlar1 pedagojik bir strateji dahilinde
bilingli ve planh bir ¢ok katmanl metin tasarimini yansitmamaktadir.

Bilimsel Bilginin Anlaml Iletisimi Dile Dayal Swmif-Ici Etkilesimlerle Miimkiin Olmakla
beraber Cok Katmanl Yapisi Vurgulanmamaktadir

Bilimsel bilginin iletisiminde dilin 6zel bir yeri olduguna inanilmaktadir. Ancak, bilimsel
kavramlarin anlamini1 aktarmak icin cesitli katmanlarin entegrasyonunun genellikle acikca
ifade edilmedigi belirtilmistir. Ornegin, Pelin isimli bir katihmc1 séyle demistir: "Dil birincil
iletisim aracidir, diger kaynaklar ise tamamlayici olarak hizmet eder." Bazi katilimcilar,
ogrencilerin farkli zeka tiirlerine sahip oldugunu kabul ederek, sinmifta farkli materyaller
kullanmanin anlam olusturmay: gelistirebilecegini 6ne siirmiistiir. Cem bu fikri soyle ifade
eder: "Dil disindaki kaynaklar da énemli olabilir. Iletisim, 6grencilerin gorsel ve isitsel gibi
cesitli algisal sistemlerini devreye sokmalidir. Bu nedenle, resimler, animasyonlar ya da
laboratuvar etkinliklerinin dahil edilmesi farkl zeka ve beceri tiirlerine hitap edebilir."
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Katilimcilar Cesitli Katmanlar: Kullanirken, Anlam Potansiyelleri Hakkinda Simirhl Bilgiye
Sahiptirler

Katilimalar siniflarda kullanilan OM'lerin éneminin farkindadir ancak ézellikle iistiin yetenekli
ogrencilerin bulundugu siniflarda 6grencilerin fen kavramlarini kavramalarina yardimci olan
fen OM'lerinin 6zellikleri hakkinda sinirh bir anlayisa sahiptir. icerige dikkat cekmek, etkili
o0grenme icin gerekli goriilmektedir. Katilimcilarin bilimsel bilginin aktarilmasinda semiyotik
kaynaklarin ve katmanlarin potansiyeline iliskin asgari diizeyde acik bilgiye sahip olduklari
gozlemlenmistir. Goriismelerde, matematiksel katmanlarin anlam olusturmadaki roliinden
bahsedilmemis ve gorsel imgeler dncelikle dilin tamamlayicisi olarak goriilmiistiir. Katilimcilar
dil dis1 katmanlarin 6nemini kabul etse de dil, bilimsel icerigi yorumlamak ve 6grencilerin
anlamasini kolaylastirmak icin baskin ara¢ olmaya devam etmektedir. Sude'nin belirttigi gibi,
"Estetik acidan hosa giden ve dilin yaninda dekoratif unsurlar olarak hizmet eden gorsel
imgeler seciyorum. Bu gorseller (VIM) ayni zamanda icerigi de sunuyor.”

Katihmcilar Genel Olarak Yiiksek Epistemik Degere Sahip Bilginin OM'lerdeki Dilsel
Unsurlar Tarafindan Sunulabilecegini ifade Etmektedir

Katilimcilara "Metin nedir?" diye soruldugunda, ¢cogu metnin dilsel araclarla aktarilan bilgi
oldugunu soylemistir. Metinleri 6ncelikle dilsel unsurlardan olusan anlam yaratma araglari
olarak tanimlamislar, diger katmanlar1 metnin bir pargasi olarak agik¢a kabul etmemislerdir.
Ancak, bilimsel metinlerin parcasi olabilecek diger katmanlar hakkinda daha fazla ayrinti
verildiginde, katilimcilar bu tiir metinlerin ¢ok katmanli dogasini kabul etmeye ve onaylamaya
baslamistir.

Eda: "Bir metin dilsel unsurlardan olusur. Baska ne olabilir ki? Metin dediginizde aklima yazili
bir dille sunulan bilgiler geliyor. Gorsel imgeler ya da diyagramlar aklima gelmiyor."

Goriismeler birka¢ 6nemli bulguyu ortaya ¢cikarmustir: Birincisi, katilimcilar bilimsel OM'lerin
semiyotik Ozelliklerini, bilimsel bilgi ve kavramlarin anlamlandirilmasi ve anlasilmasinda
onemli faktérler olarak gérmemektedir. Ikincisi, listiin yetenekli ogrencileri icin OM'leri
secerken ve tasarlarken genellikle sinirl, bilingsiz ve bilgisiz pedagojik stratejilere sahiptiler.
Uciincii olarak, OM'lerinde cesitli semiyotik kaynaklar ve katmanlar kullansalar da, anlamay1
kolaylastirmak ve yaratici 6grenmeyi tesvik etmek icin farkli katmanlarin potansiyeli ve
entegrasyonu konusundaki anlayislari sinirhi ve ortiiktii. Dordiincii olarak, katilimcilar biiyiik
Olciide aktif 6grenci katiliminin 6grencilerin aktif olarak bir seyler yapmasini ya da yaratmasini
icerdigine inanmaktadir. Ancak bu c¢alisma, 06grencilerin kavramlarn veya olgulan
icsellestirerek de aktif olabileceklerini ve iyi tasarlanmis 6grenme kaynaklariyla etkilesime
girmenin bu i¢sellestirmeyi tesvik edebilecegini gostermektedir.

Bilimsel OM'ler iistiin yetenekli fen smiflarinda bilimsel bilginin iletilmesi, icerigin
anlasilmasini kolaylastirmak ve yaratici 6grenme triinleri tiretmek icin ¢ok 6nemli oldugundan
ve bilimsel bilginin iletisimi dogasi geregi ¢ok katmanli oldugundan, 6gretmenlerin etkili cok
katmanli OM'lerin nasil tasarlanacagi konusunda acik bilgiye ihtiyaglari vardir.

Ogretim Metinlerinin Cok Katmanl Semiyotik Analizi

Her biri katihmcilar tarafindan gergek 6gretim uygulamalarinda kullandiklar1 6rnekler olarak
saglanan toplam 18 OM analiz edilmistir. OM'ler, Baldry ve Thibault (2010) tarafindan 6énerilen
stratejiye dayali olarak bilesenlere ve unsurlara ayrilmistir. Genel olarak, metin basina
ortalama yedi bilesen olmak tizere 127 bilesen ve 381 unsur gézlemlenmistir. Analiz sonuglar1
asagidaki tablo ve sekillerde sunulmustur.

Sekil 3, bilesenlerin %73'lnilin tek bir katmanda, %25'inin ikili katmanda ve %?2'sinin ti¢
katmanh temsil edildigini gostermektedir. Bu da metinlerdeki ¢ogu bilesenin ya da anlam
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biriminin agirlikli olarak dilsel olmak tizere tek bir katmanda temsil edildigini gostermektedir.
Bununla birlikte, toplam bilesenlerin %27'si iki ya da tli¢ olmak tizere birden fazla katman
icermektedir. Metinlerde l¢ katmanin kullanilmasi, anlam tiirlerine ve katilimcilar gibi
gecislilik sisteminin unsurlar1 arasindaki iligkilere baghdir. Genellikle, biri tipolojik anlami
(6rnegin dil), digeri topolojik anlami (drnegin gorsel imgeler) gosteren en az iki katmanin
kullanilmas1 beklenir. Bu beklenti Sekil 4'te gosterilmektedir. Bu iki anlam tiiriiniin varhgi,
anlamin baglamsallastirilmasina yardimci olur ve bodylece bilimsel igerigin anlasilmasini
gelistirir. Dahasi, ¢ok katmanlarin temsillerin azligi, 6grenme {rtinlerinin tasarimini olumlu
yonde etkileyebilecek semiyotik kaynaklarin cesitliligini sinirlamaktadir.
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Mode levels in Components

Sekil 3. OM'lerin katman yapisi

Asagidaki Sekil 3, toplam bilesenlerin %76'sinin sadece tipolojik anlamla, %Z20'sinin ise
topolojik ve tipolojik anlamla gosterildigini ortaya koymaktadir. Tipolojik anlami aktaran
semiyotik kaynaklar, OM'lerde baskin olarak dilsel unsurlardir. Metinler yalnizca topolojik
anlam tiirlerini aktarmakta ve yalnizca fotograf, resim ya da karikatiir gibi gorsel imgelem
(VIM) katmam 6geleri icermektedir. Tipolojik ve topolojik anlam tiirlerini birlikte ileten OM'ler
ise dilsel unsurlar (LM) ile gorsel imgesel unsurlar1 (VIM), matematiksel katman unsurlari
(MSM) ile gérsel imgesel unsurlari ya da bunlarin ticiinii ayn1 OM'ler aracihgiyla icermektedir.
Bu bulgu, OM'lerin %20'sinde anlamin gogaltildigini ve baglamsallagtirildigin1 gostermektedir.
Bagska bir deyisle, bu OM'lerde farkh katmanlarda cesitli semiyotik kaynaklar ve bunlarin bilgi
insa etmek icin sagladigi olanaklar kullanilmigtir.
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Sekil 4. OM'lerde Anlam Tiirleri

Bir OM'nin Ornek Analizi

Sekil 5'teki OM Eda tarafindan tasarlanmis ve metin iistiin yetenekliler simifinda 6grenme
etkinligi i¢in tasarlanmistir. Bu metin yercekimi hakkinda bilgi vermeyi amacglayan bir ders
etkinliginde Eda tarafindan tasarlanmistir. Bu etkinligi gezegenler ve 6zgiil cekim kuvvetleri ile
ilgili bir video izlemistir. Bu konunun son etkinliginde ise 6grencilerden yercekimi kuvvetinin
cisimleri gezegenlerin merkezine dogru nasil cektigine iliskin gezegenlerin 3 boyutlu
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modellerini tasarlamalar1 istenmistir. Anlasilacag1 tizere, bu tiir etkinlikler bilginin
doéniisiimiinii saglamaktadir ve bu bilgi aktarimi Sekil 4'teki OM tarafindan tetiklenmigtir.

» Cekim kuvveti nesnenin

» Kisacasi kutlesi buyuk olan cisimlerir
yercekimi kuvveti,klguk olan cisimlere

Sekil 5. Simfta Kullamlan Bir OM

Metin, 6znesi "Yercekimi" olmak iizere bes bilesenden olusmaktadir. Metindeki bilgi dncelikle
dilsel katman araciligiyla aktarilmaktadir. Besinci bilesende, Newton'un kafasina diisen elmaya
ve Newton'un yercekimi kanununa gonderme yapan, elinde biiylik bir elma tutan beyaz
onliiklii bir kadinin dekoratif metaforik gériintiisii yer almaktadir. ik dért bilesen yalmzca
dilsel katmana dayanir ve bu da onlar1 tamamen tek katmanli yapar. Bu bdliimlerde, disipliner
yonlerle ilgili gecislilik sisteminin tiim unsurlari, bilgiyi aktarmak icin farkli semiyotik
kaynaklar arasinda gostergeler arasi etkilesim olmaksizin yazili dil aracilifiyla temsil
edilmektedir. icerik, yalmzca tipolojik anlam iceren semiyotik kaynaklar ve katmanlar
kullanilarak sunulmakta, dolayisiyla anlam ne baglamsallastirilmakta ne de genisletilmektedir.
Sonug olarak, icerigin cesitli yonlerini gostermek i¢in diger katmanlarin potansiyelinden
yararlanilmamaktadir. Bu metnin anlam yaratma potansiyelinin diisiik oldugu ve semiyotik
kaynaklar ve katmanlar agisindan sinirh oldugu diisiiniilmektedir. Sonug olarak, 6grencilerin
yenilikci 6grenme ¢iktilar1 yaratmalari icin sinirh firsatlar sundugu da varsayilmaktadir.

SONUCLAR ve TARTISMA
Buraya sonug, tartisma ve oneriler kismi eklenmeli ve yukarida verilen yazim kurallarina

Ustiin yetenekli 6grencilere yonelik dégretim stratejileri genellikle bilgi aktarimina ve bilginin
yaraticl 6grenme tUriinlerine doniistiiriilmesine dayanir (Heilbronner & Renzulli, 2016). Bu
bilgi aktarimi, ¢esitli araci-araglar vasitasiyla erisilebilen icerik bilgisinin deneyimlenmesiyle
baslar. Ustiin yetenekliler sinifinda 6gretmenler tarafindan tasarlanan ve kullanilan 6gretim
metinleri, bilgi transferini ve icerik bilgisinin i¢sellestirilmesini baslatan kaynak tiirlerinden
biridir. Bu nedenle, OM'ler iistiin yetenekliler sinifinda énemli bir yere sahiptir. Bircok
arastirma, 6gretim metinlerinin semiyotik 6zelliklerinin anlamay1 ya da anlamlandirmayi (6rn.
Jaipal, 2010; Waldrip vd. 2010) ve 6grenme {lriinlerindeki yaraticiligi (Jewitt vd., 2001)
etkiledigini gostermistir. Bu nedenle, bu calisma fen bilgisi 6gretmen adaylarinin 6gretim
metinlerinin semiyotik 6zelliklerinin 6énemi konusundaki farkindaliklarim1 ve gercek 6gretim
uygulamalarinda kullandiklar1 OM tasarim stratejilerini arastirmay1 amaclamigtir.

Bu calismada, Eilam ve digerlerinin (2014) calismasina benzer bir veri toplama stratejisi
kullanilmis ve bu stratejinin etkili oldugu goriilmiistiir. Goriisme verileri, Yeo ve Nielsen
(2020) gibi oOgrencilerin anlamasi icin 6gretme ve Ogrenmede metinlerin 6nemli roliini
vurgulayan literatiire ragmen, katilimcilarin genellikle bilimsel kavramlar1 6gretmeden 6nce
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metin se¢cimini veya tasarimini amaca yonelik bir pedagojik strateji olarak gérmediklerini
ortaya koymaktadir. Bu gozlem, Patron ve digerlerinin (2017) bulgulariyla tutarhdir.
Goriismelerden elde edilen bir diger 6nemli bulgu da katiimcilarin fen kavramlarinin
anlamlandirilmasinda etkili faktorler olarak 6gretim metinlerinin semiyotik 6zelliklerine
oncelik vermemeleridir. Bunun yerine, dncelikle bilimsel kavramlarin uygulanmasina ve bilgi
aktarimina odaklanan model tasarimi, deneyler veya grup calismasi gibi aktif 6grenci 6grenme
etkinliklerinin 6nemini vurgulamaktadirlar.

Insanin bilissel gelisimi biiyiik él¢iide sembollerin anlamlarin1 égrenme, araglar kullanma ve
ozellesmis bilgiyi anlaml araclarla iletme yoluyla gerceklesir (Bruner, 1964). Bu gelisim,
oncelikle Ogrenme ortamina gomili semiyotik kaynaklar tarafindan sekillendirilen
icsellestirme siirecleri aracilifiyla gerceklesir. Bu nedenle, anlamin i¢sellestirilmesini etkileyen
faktorleri kiiciimsememek cok Onemlidir; 6gretim metinleri de bu faktorlerden biridir.
Ogrenme faaliyetlerindeki temsillerin hem 6grenmeyi hem de sonuglar etkiledigi g6z 6éniine
alindiginda, bu metinlerin tasariminin pedagojik stratejilere entegre edilmesi gerektigi
soylenebilir. Katilimc1 6gretmenlerin metin tasarimini 6gretim stratejilerinin bir pargasi olarak
gorme konusundaki isteksizlikleri, bunu 6grenme ve 6grenme ciktilarini etkileyen bir faktor
olarak gormemelerinden kaynaklaniyor olabilmektedir.

Ayrica, katilimcilar temsillerinde ¢esitli katmanlar: kullandiklarini iddia etseler de, bilimsel
bilginin ¢ok katmanl dogasi ve her bir katmanin metinler tarafindan aktarilan genel anlama
nasil katkida bulundugu konusunda sinmirh farkindaliga ve agik bilgiye sahiptirler. Bu bulgu,
Eilam ve digerleri (2014) ile Yeo ve Nielsen (2020) tarafindan varilan sonuglarla benzerlik
gostermektedir. Bulgulardan, katilimcilarin dili bilimsel bilginin insasinda birincil katman
olarak gordiikleri ve kavramin anlamlandirilmasinda diger katmanlarin sagladigl olanaklar
hakkinda sinirh bir anlayisa sahip olduklar: anlasilmaktadir.

Bu bulgular 15181nda, bu tiir yeterlilikler temsil becerileri gerektirdiginden (DiSessa, 2004),
o0gretmenlerin 6zel olarak tasarlanmis 6grenme deneyimleriyle mesgul olmalari ¢ok 6nemlidir.
Dahasi, dijital ekran ¢aginda okuryazarlik uygulamalar: giderek ¢cok katmanli hale gelmekte ve
hem 6gretmenler hem de 6grenciler sinif icinde ve disinda bu metinlerle siklikla etkilesime
girmektedir. i1k bulgular, bu metinlerin tasarimi ve kullanimi genellikle aligkanlik haline gelmis
olsa da, pedagojik bir strateji ile kasith tasarimin seyrek oldugunu gostermektedir. Bu durum,
kimya 6gretmenlerinin sosyal semiyotik akil yiiriitmelerini ve temsili uygulamalarini inceleyen
ve akil yliritmelerinin benzer sekilde sinirli oldugunu tespit eden Patron ve digerleri (2017)
ile tutarhdir. Bu bulgu, fen 6gretmenlerinin fen egitiminde temsilleri kullanmanin faydalar1 ve
zorluklar1 konusunda genellikle sinirli farkindaliga sahip oldugunu savunan Eilam & Gilbert
(2014) ile de uyumludur.

Sonu¢ olarak, katihmcr 6gretmenlerin iistiin yetenekliler fen siniflarinda kullanilan OM'lerin
fen iceriginin anlamlandirilmasi ve yaratici 6grenme tirtinleri izerindeki rolii ve etkisine iliskin
farkindaliklar1 sinirli bulunmustur. (DiSessa, 2004)'e gore, temsili olarak yetkin olmak, 6zel
egitim veya ogretim yoluyla kazanilabilecek bir meta temsil stratejisine ihtiya¢ duyar.
Dolayisiyla, etkili OM'ler tasarlamak bir fen 6gretmeninin pedagojik yetkinliginin bir parcasi
olarak diisiiniilebilir. Bu ihtiyaci karsilamak i¢in belirli hizmet ici mesleki gelisim programlari
ya da lisans diizeyinde dersler tasarlanmali ve gelistirilmelidir.

Oneriler

Ustiin yetenekliler egitiminde 6gretim metinlerinin etkinligini artirmak icin cesitli éneriler
sunulmaktadir. ilk olarak, sosyal gostergebilim ve cok katmanlihiga odaklanan mesleki gelisim
programlar: gelistirmek, 6gretmenlerin semiyotik dzellikler ve bunlarin anlam yaratma ve
yaraticilik iizerindeki etkileri konusundaki farkindaliklarini artirmak énemlidir. Ogretmenler,
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0grenme deneyimini zenginlestirmek icin metin, resim ve diyagramlar gibi cesitli semiyotik
katmanlarin nasil entegre edilecegini gosteren kilavuzlar ve kaynaklar kullanarak, 6gretim
metinlerinde ¢ok katmanl tasarim ilkelerini benimsemeye tesvik edilmelidir. Ayrica, atélye
calismalar ve kaynaklar aracilifiyla semiyotik 6zellikler konusunda farkindalik yaratmak,
o0gretmenlerin bu unsurlarin bilgi aktarimim1i ve Kkatilimi nasil destekleyebilecegini
anlamalarina yardima olacaktir. Ogretmenler arasinda yansitici uygulamalarin tesvik edilmesi,
o0grenmeyi ve yaraticiigl daha iyi kolaylastirmak icin metinlerini degerlendirmeye ve
iyilestirmeye daha fazla yardimci olabilir. Arastirma tabanini genisletmek icin, cok katmanlh
metinlerin 68renci 6grenme ciktilar1 ve farkli baglamlarda bilgi aktarimi tizerindeki etkisini
arastiran daha fazla ¢alisma yapilmalidir. Etkili cok katmanl 6gretim metinlerine iliskin pratik
ornekler ve durum c¢alismalari sunmak, egitimciler icin degerli modeller olarak hizmet edebilir.
Isbirligine dayall tasarim cabalarinin desteklenmesi, dgretmenlerin en iyi uygulamalar
paylasmalarim1 ve etkili metin tasarimi anlayislarin1 derinlestirmelerini saglayacaktir. Son
olarak, bu metinlerin semiyotik entegrasyonu ne kadar iyi destekledigine ve 6grencilerin
O0grenmesine ve yaraticilhifina ne Kkadar katkida bulunduguna odaklanarak, oOgretim
metinlerinin diizenli olarak degerlendirilmesi ve iyilestirilmesi icin bir sistem uygulanmaldir.
Egitimciler bu Onerileri benimseyerek, bilgi aktarimini/transferini iyilestirmek ve {stiin
yetenekli 6grenciler i¢in yaratici 6grenme ¢iktilarini tesvik etmek icin 6gretim metinlerinden
yararlanabilir.
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