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Abstract: In interlinking-based teaching, designing and implement-

ing instructional content and practices based on interlinking has 

become a necessity for solving real-life problems and understand-

ing various phenomena encountered in daily life. However, the lack 

of comprehensive models that guide interlinking-based instructional 

processes constitutes a significant gap in the literature. In this con-

text, the present study aims to develop an analysis tool that can 

guide the development, implementation, and evaluation of interlink-

ing-based instructional content. To this end, a comprehensive litera-

ture review was conducted, and the collected data were analyzed 

through content analysis by two researchers. The inter-coder relia-

bility was calculated as 89%. Subsequently, an “interlinking index” 

was developed and submitted for expert review. Based on the feed-

back received from the experts, the index was revised and finalized. 

The resulting “analysis index” consists of 17 items grouped under 

four main dimensions, providing guidance for the development, 

implementation, and evaluation of interlinking-based instructional 

content. It is expected that this study will contribute to the dissemi-

nation and effective use of interlinking-based instructional activi-

ties. 
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Introduction 

T is now clearly evident that traditional instructional processes structured 

around a single discipline are insufficient in addressing the increasingly 

complex dynamics of the modern era. With the transition to the 

knowledge society, the competencies expected from individuals extend be-

yond specialization in a single domain; they also encompass the ability to 

synthesize knowledge from various fields, think multidimensionally, analyze 

problems from diverse perspectives, and develop interdisciplinary solutions. 

In this context, educational processes must go beyond the mere transmission 

of information and evolve into a structure that strengthens the individual’s 

connection with real life, rendering learning meaningful and functional. Par-

ticularly, the cultivation of individuals capable of coping with unpredictable 

social, environmental, and technological challenges is no longer an option 

but a necessity of educational policy. 

This need for transformation has led to the adoption of a holistic ap-

proach in education and the widespread implementation of instructional de-

signs centered on interdisciplinary interaction. 

At this point, the concept of interlinking-based instruction emerges as 

an innovative approach that aims to deepen and solidify student learning by 

establishing meaningful connections among the content, methodology, and 

value structures of different disciplines. However, addressing this approach 

solely on a theoretical level is insufficient; there is a clear need for original, 

applicable, and holistic models that can guide every phase of the instruction-

al process. In an effective lesson plan, the most essential components to con-

sider can be listed as “content,” “learning stakeholders,” “learning experi-

ences,” and “learning outcomes.” However, most of the limited studies 

available in the literature focus only on specific elements of the interlinking 

process, which creates a significant gap for practitioners. 

Building on this gap, the present study aims to develop an analytical 

tool that enables the systematic integration of interlinking-based instruction 

into all stages of the teaching process. The proposed “analytical tool” clari-

fies the key points that must be considered throughout the entire instructional 

sequence—from content planning to the assessment of learning outcomes. 

This study may serve as a guide not only for planning interlinking-based in-

struction but also for evaluating such instructional practices. 

Approaches to Relating Different Courses/Contents in 

Education 

When the content used in instructional processes is structured not only from 

the limited perspective of a single discipline but also through meaningful 

I 



 Bozkurt & Ozdemir (Türkiye). Interlinking-Based Teaching Framework Study. 

SIEF, Vol.33, No.2, 2026 5348 

connections with other disciplines, students’ learning experiences become 

more holistic and functional. In this regard, curricula can be designed ac-

cording to varying degrees of interlinking. This design may range from the 

most basic level—a single-discipline structure—to multidisciplinary, inter-

disciplinary, and ultimately transdisciplinary approaches. This perspective 

directly influences not only the content of the curriculum, but also the design 

of learning activities, the roles of learners, and the quality of learning out-

comes. 

Throughout the twentieth century, a holistic understanding in educa-

tion was regarded not only as an area of interest but also as a necessity. The 

concept first appeared in the 1920s within the project approach, in the 1930s 

within the core curriculum, and in the 1940s and 1950s within problem-

centered core curriculum models (Klein, 2006). During this period, terms 

such as “integration,” “integrated curriculum,” “the foundation of unified 

education,” “integration of content,” “integration of process,” and “uni-

fied/integrated program” were widely used. Beginning in the 1970s, new 

concepts such as “cross-disciplinary,” “interdisciplinary,” and “multidisci-

plinary” came into use. In this context, several models that explain how in-

terdisciplinary connections should be established were developed succes-

sively by Jantsch (1972), Jacobs (1989), Fogarty (1991), and Smith & Karr-

Kidwell (2000). 

Jantsch (1972) described the shift from a reductive approach toward 

an integrative approach in five stages: disciplinary (within a single disci-

pline), multidisciplinary, cross-disciplinary, interdisciplinary, and 

transdisciplinary. Jacobs (1989) examined interdisciplinary connections un-

der six headings: “discipline-based content design,” “parallel discipline de-

sign,” “complementary discipline units/courses,” “interdisciplinary 

units/courses,” “integrated day,” and “complete program.” Fogarty (1991) 

identified ten methods for interdisciplinary programming, grouping them 

into three categories: (1) within a single discipline, (2) across multiple disci-

plines, and (3) among and within learners. Drawing on these approaches, 

Smith and Karr-Kidwell conceptualized interdisciplinary connections along 

a linear continuum, defining them as a progression from disciplinary ap-

proaches toward transdisciplinary approaches. 

The framework proposed by Smith and Karr-Kidwell (2000) classi-

fies levels of content integration in education along a spectrum ranging from 

disciplinary to transdisciplinary approaches, offering educators a theoretical 

lens for curriculum development. At one end of this spectrum, content pre-

sented at the disciplinary level aims to equip students solely with the termi-

nology and methodologies of a specific field. At the transdisciplinary end, 

instructional practices are designed to center on real-life problems, enabling 

students to develop multidimensional thinking, research, problem-solving 

and interdisciplinary synthesis skills. 
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Figure 1. Levels of content development based on interlinking in teaching 

(Smith & Karr-Kidwell, 2000) 

 

 

 

One of the most significant contributions of this approach is its em-

phasis on transforming the student from a passive recipient of knowledge 

into an active learner. In interdisciplinary and transdisciplinary designs, stu-

dents are expected to integrate information from multiple fields to arrive at 

meaningful outcomes, which plays a critical role in fostering higher-order 

thinking skills. Moreover, this structure promotes collaboration among 

teachers, inter-institutional partnerships, and learning opportunities that are 

connected to the broader community, thereby creating a more inclusive and 

life-integrated educational experience. 

In this context, structuring instructional programs based on content 

integration has the potential to enhance not only individual learning out-

comes but also societal benefit. Figure 1 below visually illustrates how in-

structional content can be classified according to different levels of integra-

tion and highlights the key features of each level (Smith & Karr-Kidwell, 

2000). 

Intradisciplinary 

A “discipline” refers to a teachable body of knowledge defined by its unique 

terminology, theoretical framework, instructional methods, modes of prac-

tice, and knowledge content (Aktan, 2009). Disciplines serve the function of 

generating and transmitting systematic knowledge within a specific field, 

each grounded in its own epistemological foundations, methodological ap-

proaches, and evaluative criteria. Historically, modern education systems 

have been shaped in response to the needs of industrial societies, prioritizing 

curriculum structures centered on single disciplines to foster specialization. 

This model has effectively supported the development of a workforce suita-

ble for production-oriented economies, and instructional practices have been 

designed accordingly within a disciplinary framework. 

In disciplinary-based instructional programs, students are equipped 

exclusively with the concepts, content, rules, and problem-solving strategies 

of the relevant subject area, while opportunities for interdisciplinary connec-
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tions are largely limited. As a result, knowledge is transmitted within bound-

ed domains, which can hinder students’ ability to think multidimensionally 

or relate their learning to broader contexts. However, in light of the evolving 

demands of today's knowledge society, it is increasingly evident that the re-

strictive structure of disciplinary teaching must be reevaluated. Contempo-

rary educational approaches emphasize the need for disciplinary structures to 

become more flexible, interconnected, and life-relevant. 

Accordingly, the disciplinary model should not be regarded as a 

completely isolated structure; over time, it has gradually incorporated ele-

ments from other disciplines. Student-centered teaching approaches such as 

contextual learning, problem-based learning, and case-based instruction have 

begun to introduce a limited degree of interconnection within the discipli-

nary framework. For example, when teaching environmental pollution in 

science classes, connections may be made to sustainability examples drawn 

from social studies, or mathematical measurement concepts may be linked 

with time-tracking practices in physical education classes. These types of 

applications serve as examples of contextual integration within disciplinary 

instruction, allowing students to synthesize knowledge from different do-

mains and thereby achieve more meaningful and lasting learning. 

As emphasized by the Ministry of National Education (Milli Eğitim 

Bakanlığı) (2024), for disciplinary instruction to become more effective and 

functional, it is recommended that curricula be made contextually relevant, 

enriched with examples from different subject areas, and supported by learn-

ing environments that promote multidimensional thinking. In this regard, 

rather than viewing the disciplinary approach as an end in itself, it should be 

considered a foundational level that facilitates the transition to more integra-

tive approaches. Such a perspective aligns more closely with contemporary 

educational paradigms. 

Multidisciplinary 

The multidisciplinary approach is a model of integration that aims to address 

a specific topic or theme through the perspectives of different disciplines 

during the instructional process. In this approach, each discipline contributes 

to the process while maintaining its distinct structure and boundaries; that is, 

no direct integration of content or methodology takes place between the dis-

ciplines, but each addresses the same theme from its unique perspective 

(Klein, 2006). Accordingly, multidisciplinary instructional practices involve 

parallel planning of different subject areas around a central theme while 

clearly preserving the boundaries between disciplines. The goal of each dis-

cipline is to equip students with knowledge and skills within its context. 

Despite conducting classes independently, the multidisciplinary ap-

proach directs the contributions of all disciplines toward a common theme. 
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For example, under the theme of “nature,” science classes may focus on eco-

systems, social studies may explore human-nature interaction, and Turkish 

language arts may cover literary texts centered on nature. While each course 

proceeds according to its internal dynamics, students are expected to estab-

lish cognitive connections among these courses and develop a more holistic 

understanding. Therefore, rather than facilitating direct transitions between 

disciplines, the focus is on students’ ability to mentally integrate knowledge 

acquired from multiple disciplines (Helmane & Briška, 2017; Malakar & 

Zeliang, 2024). 

One pedagogical advantage of this approach is that it enables stu-

dents to gain knowledge from various disciplines, thereby enriching the 

learning process. Students acquire specific knowledge and skills in each 

course while simultaneously developing the habit of examining a common 

theme from different viewpoints. Such an approach is particularly functional 

for constructing thematic learning structures at the primary and secondary 

education levels. However, it is important to note that due to the limited de-

gree of disciplinary integration, the responsibility for synthesizing 

knowledge across subjects largely rests with the students themselves. Teach-

ers guide this process indirectly. 

Cooperative learning, group work, and theme-based project methods 

often support multidisciplinary approaches in instructional activities (Liu et 

al., 2024). Students learn through interaction with both their peers and teach-

ers in the classroom. In this context, social learning environments emerge as 

a critical component of multidisciplinary instruction. Students compare in-

formation from various sources, attempt to synthesize it, and develop their 

critical thinking skills. However, because interdisciplinary concepts, meth-

ods, or solutions are not directly integrated within this approach, students 

may have limited opportunities to develop the ability to perform interdisci-

plinary synthesis. 

Assessment and evaluation processes base their decisions on the level 

of knowledge and skills acquisition specific to each course content. In other 

words, students are evaluated based on whether they have achieved the ob-

jectives unique to each discipline. Although the multidisciplinary structure 

enables the integrated presentation of content, its use indicates that the as-

sessment criteria still remain independent. As a result, while the multidisci-

plinary approach broadens the scope of learning, it also serves as a transi-

tional bridge toward more advanced approaches that aim for deep interdisci-

plinary integration. 

Interdisciplinary 

Instructional practices structured according to the interdisciplinary approach 

represent a teaching philosophy that emphasizes the interactive integration of 
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knowledge and methods from multiple disciplines. While the boundaries of 

each subject or content area can still be defined within this approach, they 

are considerably more flexible than in the multidisciplinary model. In other 

words, in interdisciplinary instruction, permeability between disciplines is 

prioritized; although disciplinary boundaries are not completely eliminated, 

they are no longer barriers to instructional design (Helmane & Briška, 2017). 

Whereas the primary aim of multidisciplinary approaches is to pro-

vide students with discipline-specific knowledge and skills, interdisciplinary 

approaches focus on enabling students to analyze, relate, and synthesize in-

formation from various disciplines to generate new meanings (Klein, 2006; 

Newell, 1990). Thus, interdisciplinary teaching not only involves acquiring 

knowledge but also emphasizes the development of interdisciplinary compe-

tencies and the application of these skills in creative problem-solving pro-

cesses. Cognitive processes such as analysis, synthesis, and evaluation are 

activated as students engage with knowledge clusters, concepts, methods, 

and modes of thinking from multiple disciplines. Through this process, stu-

dents construct meaningful wholes (Choi & Pak, 2006). 

In interdisciplinary instructional practices, learning is largely built 

upon the personal meanings developed by the student. Students are not mere-

ly recipients of existing knowledge; rather, they reconstruct this knowledge 

and integrate it into their own cognitive frameworks. Asking their own ques-

tions, forming hypotheses, conducting research, and engaging in multidi-

mensional thinking are fundamental components of this approach (Helmane 

& Briška, 2017). As such, the learning process allows students to develop 

personal insights and produce original outcomes. 

Furthermore, the interdisciplinary approach offers structures that en-

hance interaction within the learning environment. Multifaceted activities are 

designed to support students' skills in collaboration, problem-solving, writ-

ing, design, abstract thinking, and creativity (Drake & Burns, 2004). In these 

processes, student-centered methods such as group work, project-based 

learning, and inquiry-based learning are frequently employed. Teachers take 

on the role of facilitators who guide and support the learning journey. 

In interdisciplinary teaching, the process of collaborative learning is 

experienced not only among students but also actively in interactions be-

tween teachers, as well as between students and teachers. This approach 

highlights the critical importance of communication and planning among 

teachers in designing interdisciplinary instruction. The teaching process is 

conducted collectively; all stakeholders engage in interaction during the 

structuring of content, implementation phases, and assessment stages 

(Helmane & Briška, 2017). 

From this perspective, the interdisciplinary approach is one of the 

most prominent and robust examples of association-based teaching. This ap-

proach is not limited to content integration; it also prioritizes interdiscipli-
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nary interaction at all stages of instructional design, including planning, im-

plementation, and evaluation. Fogarty and Pete (2009) describe this structure 

as “the most advanced form of association-based learning,” emphasizing that 

meaningful interaction and collaborative construction processes occur 

throughout all components of instruction. Therefore, the interdisciplinary 

approach plays a crucial role, both theoretically and practically, in establish-

ing holistic, flexible, and interactive learning environments needed in con-

temporary education systems. 

Transdisciplinary 

In both multidisciplinary and interdisciplinary approaches, the boundaries of 

the disciplines to which the associated courses or contents belong remain 

clearly defined. Although these boundaries become more flexible within the 

interdisciplinary structure, a traceable framework for transitions between 

disciplines still exists. In contrast, the transdisciplinary approach eliminates 

disciplinary boundaries entirely and presents a more advanced learning para-

digm that handles knowledge within a structure that transcends disciplines 

(Nicolescu, 1999). In this approach, knowledge is constructed within aca-

demic disciplines and interwoven with real life, social needs, and individual 

experiences. The teaching processes are shaped around real-life problems 

that students identify based on their lives, environmental issues, or societal 

needs. 

In the transdisciplinary teaching model, instructional content is creat-

ed through the integration of knowledge, skills, and methods from various 

disciplines to address authentic problems that students encounter in real life. 

In this respect, it is not only about establishing connections across disciplines 

but also about developing a student-centered instructional approach ground-

ed in real-life relevance and original learning experiences (Helmane & 

Briška, 2017; Wilcox & Kueffer, 2008). The courses and contents involved 

in such integration are not merely considered classroom materials but rather 

meaningful constructs that are directly related to the student’s social, cultural, 

and physical environment. Such integration enables knowledge to be inter-

nalized not only conceptually but also experientially (Verma & Verma, 

2024). 

The transdisciplinary approach focuses on complex and multidimen-

sional problems aligned with societal values and genuine needs. Therefore, it 

prioritizes not only individual learning goals but also outcomes that contrib-

ute to public good (Pohl & Hadorn, 2008). One of the core aims of this ap-

proach is to help students develop real-life skills—such as critical thinking, 

collaboration, social responsibility, systematic problem-solving, and entre-

preneurship (Klein, 2006; Danermark, 2019). Learning is not limited to in-

teractions among individuals; it also occurs through multi-stakeholder col-
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laborations between schools, communities, public institutions, and civil soci-

ety organizations. This structure enables learning to transcend the walls of 

the school and become integrated with societal realities (Helmane & Briška, 

2017). 

In transdisciplinary instructional practices, problem-based learning 

(PBL) and project-based learning methods are generally preferred (Choi & 

Pak, 2006; Fogarty & Pete, 2009). In these methods, teachers do not struc-

ture the curriculum based on a classical sequence of topics but rather around 

the questions and problems raised by students. Students participate actively 

in this process, conducting research and integrating knowledge from various 

disciplines to produce solutions. Projects focusing on issues such as envi-

ronmental pollution, social inequality, energy conservation, or digital securi-

ty offer students the opportunity to establish strong connections with real life. 

In such learning experiences, the aim is not merely to acquire theoretical 

knowledge but to apply it to real-life contexts and develop essential life 

skills. 

The philosophy of this approach also guides the structure of the as-

sessment process. Evaluation does not focus solely on whether the student 

has learned the content of a subject but also on the extent to which they have 

addressed the given problem, how effectively they have integrated different 

disciplines into the solution process, and what kind of interaction they have 

established with the community. Accordingly, assessment in 

transdisciplinary teaching is process-oriented, multi-sourced, and closely 

connected to real life. Criteria such as the sustainability, applicability, and 

social benefit of the solutions developed by students necessitate a holistic 

evaluation model that goes beyond traditional knowledge tests. 

In conclusion, the transdisciplinary approach represents an innovative 

learning model that centers not only on the transmission of academic 

knowledge but also on understanding, interpreting, and transforming the 

world in which the individual lives. In this respect, it plays a critical role in 

equipping students with 21st-century skills and cultivating active citizens at 

both the individual and societal levels. 

Teaching Studies and Examples Based on Association 

of Different Courses/Contents in Literature 

Instructional approaches based on interdisciplinary integration have been 

gaining increasing importance, particularly in response to the need for more 

holistic solutions in education systems confronted with the dynamic structure 

of the knowledge society and today’s complex problems. Despite this grow-

ing emphasis, there is a notable scarcity of comprehensive studies in the lit-

erature that extensively address such approaches. The limited number of ed-

ucational studies focusing on interdisciplinary and transdisciplinary integra-
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tion highlights the growing need for structural models that can guide instruc-

tional design processes. 

Some existing studies, particularly within the framework of the mul-

tidisciplinary approach, have focused on instructional practices that bring 

together different disciplines around specific themes. For instance, programs 

have been designed to combine interdisciplinary content in areas such as sus-

tainability education, rehabilitation programs for the elderly, and nursing ed-

ucation (Liu et al., 2024; Malakar & Zeliang, 2024; Omar & Otaka, 2025; 

Sherren, 2005). While such studies aim to enable students to develop broad 

perspectives by utilizing information from different fields side by side, the 

level of integration often remains superficial, and deep interdisciplinary syn-

thesis tends to be limited. 

On the other hand, instructional practices based on interdisciplinary 

approaches are more focused on developing students’ cognitive, creative, 

and problem-solving skills in an interdisciplinary context. For example, in a 

study by English and Mousoulides (2015), 6th-grade students were asked to 

redesign a collapsed bridge using integrated content from mathematics, sci-

ence, arts, and engineering. Similarly, Gortmaker’s (1999) instructional 

model brought together themes related to healthy eating and physical activity 

in 5th-grade mathematics, science, language arts, and social studies. Other 

examples include middle school-level interdisciplinary projects in chemistry 

aimed at enhancing engineering skills (Ling et al., 2024); STEM-focused 

instruction integrating physics, chemistry, and biology in high schools 

(Robledo & Roleda, 2024); and instructional content focused on sustainabil-

ity competencies for higher education students (Azkarate et al., 2025). Addi-

tionally, programs such as the patient-centered program developed by 

Schneider et al. (2024) also stand out as effective examples of interdiscipli-

nary learning at the higher education level. 

Instructional practices focusing on transdisciplinary approaches, in 

contrast, aim not only to enable students to acquire knowledge but also to 

transform and apply that knowledge in real-life contexts to contribute to so-

ciety. In this context, Atkinson’s (2024) marketing education, sustainability 

projects by Olvitt et al. (2024), medical and digital health education models 

by Kröplin et al. ling (2024), and the climate change and public health cur-

riculum by Verma & Verma (2024) are important examples showing how 

transdisciplinary teaching can be used in different areas. These studies offer 

students the opportunity to go beyond learning and develop a sense of partic-

ipation and responsibility through projects that are integrated with life and 

involve community engagement.  

Despite all these examples, a significant gap remains in the field of 

education regarding a comprehensive and systematic approach that fully en-

compasses all components of integration-based instructional processes. Ex-

isting studies in the literature tend to focus either on content development or 
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on implementation phases, while other critical components—such as learn-

ing experiences, assessment strategies, and collaboration among stakehold-

ers—are often overlooked. In this context, there is a clear need for a com-

prehensive model capable of analyzing the instructional process through the 

lenses of disciplinary, multidisciplinary, interdisciplinary, and 

transdisciplinary approaches and guiding instructional design accordingly.  

Developed in response to this need and introduced in the present 

study, the “interlinking index” is an original and comprehensive instrument 

designed to determine and structure the levels of interlinking within instruc-

tion. This analysis offers a theoretical framework and provides a guiding 

structure for practitioners throughout all phases of the instructional pro-

cess—from planning to assessment. This helps create learning environments 

that focus on integration in teaching and makes it easier to manage these 

processes effectively. 

Method 

The study was conducted using document analysis, one of the qualitative re-

search methods. Yıldırım and Şimşek (2013) defined document analysis as 

“the systematic examination of written materials that contain information 

about the phenomenon or phenomena targeted for investigation.” This meth-

od enables an in-depth analysis of existing information sources, thereby fa-

cilitating the development of a comprehensive theoretical framework on the 

research topic. Within this framework, the “interlinking index” was devel-

oped through a systematic literature review of studies related to interlinking-

based (multidisciplinary, interdisciplinary, and transdisciplinary) instruction-

al practices, supported by expert opinions in the field. 

The gathered data were analyzed based on expert feedback, and cate-

gories were created to organize how different courses connect with each oth-

er. In light of the feedback obtained from experts, patterns corresponding to 

different levels of interconnection between courses were identified, and an 

interlinking index was developed based on these patterns. The content of this 

anlaysis tool was constructed upon both theoretical foundations and practical 

applications and was introduced and exemplified to enhance its usability in 

instructional processes. 

In this context, the research method not only classified the existing 

data but also provided a systematic foundation for the design and validation 

of a new interlinking index. 

Sample 

The sample of this study consists of 23 publications, including 18 peer-

reviewed articles and 5 online academic books obtained from the ERIC (Ed-
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ucation Resources Information Center) and Scopus databases, all focusing on 

instructional practices designed to relate or integrate different courses or 

content areas. 

In the studies included in the sample, particular attention was given 

to examining the levels of association in relation to instructional planning, 

content structuring, interdisciplinary collaboration, student engagement, as-

sessment strategies, and learning outcomes. The findings derived from these 

publications served as the primary data source for developing the analytical 

framework of the study and contributed to shaping both the theoretical and 

practical dimensions of the proposed “interlinking index”. 

Data Collection and Analysis 

In developing the interlinking index for the study, data were collected 

through the analysis of documents obtained via a systematic literature review. 

The following steps were followed throughout this process: 

 First, based on the literature review on association-based instructional 

practices and expert opinions, the key concepts to be used during the sys-

tematic search were identified. These concepts were defined as multidis-

ciplinary, interdisciplinary, and transdisciplinary. 

 Using the identified key concepts, studies published between 1900 and 

2025 were retrieved through the Google Scholar search engine. The 

searches yielded a substantial number of sources related to interdiscipli-

nary and cross-content association practices. 

 Among the retrieved sources, only those that addressed association-based 

instructional practices and were published in English in academically 

recognized journals indexed in ERIC (Education Resources Information 

Center) and Scopus, as well as English-language books published by 

publishers listed in the Book Citation Index (BKCI), were included for 

evaluation. Through this process, 5 online academic books and 46 peer-

reviewed articles were identified. 

These studies were then examined for content relevance regarding 

the “associations between different courses/contents” across various educa-

tional levels, from primary to higher education. As a result of this screening, 

18 peer-reviewed articles and 5 online academic books were included in the 

study. Thus, a total of 23 publications constituted the core dataset for the 

analysis process. 

The publications analyzed within the scope of the study are as fol-

lows: 

Aboelela et al. (2007), Danermark (2019), Drake & Burns (2004), 

Fogarty (1991), Fogarty & Pete (2009), Gillis et al. (2017), Helmane & 

Briška (2017), Hursh et al. (1983), Jacobs (1989), Jones (2010), Kaufman et 

al. (2003), Klein (2006), Kramer et al. (2007), Lattuca (2003), Malakar & 
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Zeliang (2024), Malik & Malik (2011), Moore & Smith (2014), Newell 

(1990), Nicolescu (1999), Odum & Barret (2008), Pohl & Hadorn (2008), 

Smith & Karr-Kidwell (2000), Wilcox & Kueffer (2008). 

Analysis 

The studies obtained on association-based instructional practices were ana-

lyzed using content analysis. In this process, the instructional practices iden-

tified within the selected publications—specifically those concerning the as-

sociation of different subjects and content areas—were examined across four 

categories: “content,” “learning stakeholders,” “learning experiences,” and 

“learning outcomes.” For each category, the forms and levels of association 

present in the studies were coded, and based on these codes, a set of associa-

tion indicators was derived. 

Using these indicators, a draft interlinking index was developed. This 

draft tool was then reviewed by three experts in the field, and revised in line 

with their feedback to finalize the instrument. At this stage, the experts’ rec-

ommendations were taken into consideration to ensure both the conceptual 

coherence of the interlinking index and its practical applicability. As a result, 

a valid and reliable interlinking index grounded in both theoretical and prac-

tical foundations was established. 

Validity and Reliability 

In qualitative research, Guba and Lincoln (2001) propose the concept of 

trustworthiness instead of the notion of “rigor” commonly used in quantita-

tive studies. Within this framework, they emphasize four fundamental crite-

ria: credibility, transferability, dependability, and confirmability (Arastaman 

et al., 2018). Accordingly, the construct validity and reliability of the inter-

linking index developed to assess the interlinking practices of the instruc-

tional contents/courses within the scope of the study were meticulously eval-

uated based on the relevant literature and expert opinions. Necessary revi-

sions were made, and the final version of the interlinking index was estab-

lished. 

To ensure coding reliability, the inter-coder agreement method was 

employed. For assessing agreement between coders, the lower threshold of 

80% was adopted, and the formula proposed by Miles and Huberman [Relia-

bility=Agreement/(Agreement+Disagreement) ×100] was used. The analysis 

yielded an agreement level of 89%, which exceeds the acceptable threshold. 

The remaining discrepancies were resolved through discussion, resulting in 

full consensus. 
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Table 1. Interlinking Index. 

Components of Instruction Indicators 

Content 

Planning 

The association is explicitly defined in the title. 

The contents of different courses are organized in a synchronized manner. 

The contents of different courses are organized in an asynchronized manner. 

A central content is flexibly/branchingly associated with other courses 

Focus 
The contents of different courses are organized around a specific focal theme/topic. 

Associated contents focus on a real-life topic/problem/skill. 

Objectives 

Specific learning outcomes related to a particular discipline/topic are identified. 

Common learning outcomes across different fields are identified. 

Learning outcomes aimed at solving real-life problems are identified. 

Lerarning Partners 

Learning experiences are designed and implemented by a single instructor who 
integrates other related topics. 

Learning experiences are designed and implemented in collaboration with other 
relevant teachers/stakeholders. 

Learning experiences are designed and implemented by incorporating students’ views 
and suggestions. 

Learning 
Experiences/Practices 

The associated content is implemented in practice. 

Associations are constructed through engaging with real-life problems. 

Learning Otputs 

Learning outcomes are evaluated solely from the perspective of one course (topic). 

Learning outcomes are evaluated in relation to the other associated course(s)/topic(s). 

Learning outcomes are evaluated with respect to solving the identified problem. 

 

 

Findings 

There is a need for standards that guide how association-based instruction 

should be structured not only during the content planning phase but also 

across all instructional components, including implementation, assessment, 

and stakeholder collaboration. In this regard, the interlinking index devel-

oped in the study incorporates indicators that can be considered throughout 

all stages of association-based instructional processes—namely, content de-

velopment, the planning and execution of learning experiences, stakeholder 

engagement, and the evaluation of learning outcomes (Table 1). 

The developed interlinking index addresses interlinking-based in-

struction from a holistic perspective, incorporating four core components: 

content development, learning stakeholders, learning experiences/practices, 

and learning outcomes. Within the “content development” dimension, three 

subcategories are defined: planning, focus, and learning outcomes. Each 

component includes specific indicators to assess the level and quality of in-

terlinking. 

The planning subcategory examines whether the interlinking strategy 

structures the content synchronously or sequentially. For example, teaching 
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“fractions” in 6th-grade math to prepare for the 7th-grade science topic 

“density” shows sequential interlinking, while teaching “efficient use of re-

sources” in 5th-grade social studies and “recycling and sustainability” in 5th-

grade science at the same time shows synchronous interlinking. 

The focus subcategory evaluates whether the content is structured 

around a specific concept, skill, or real-life problem. For example, when “the 

solar system and planets” is chosen as the focus, science can address physi-

cal properties of planets, mathematics can calculate distances between plan-

ets, and design & technology can involve building a 3D model—

demonstrating interdisciplinary integration. If a telescope design project is 

included, students can simultaneously apply science knowledge, mathemati-

cal scaling, and engineering design skills. 

The learning outcomes subcategory assesses whether learning goals 

are defined separately for each discipline or integrated across disciplines. In 

separate definitions, students are expected to make connections between dif-

ferent disciplines; in integrated definitions, learning goals combine multiple 

disciplines. For example, when addressing the topic of energy, separate goals 

might be set for physics, chemistry, and biology, while an integrated ap-

proach might combine a science goal such as “drawing scientific conclusions 

about the importance of recycling for resource management” with a social 

studies goal like “interpreting the social impact of sustainable resource use.” 

The stakeholder dimension evaluates whether not only teachers but 

also students, subject-matter experts, NGOs, and local authorities are in-

volved in the instructional process. For instance, students investigating pol-

lution in a water source might scientifically analyze the situation in science 

class, process data in mathematics class, and work with local governments 

and environmental organizations to develop solutions—thus establishing 

strong ties between classroom learning and real life. 

The learning experience/practice dimension centers on students’ ac-

tive roles in the learning process. Rather than being passive recipients of 

content, students are involved in planning and implementing instruction. For 

example, in the Finnish education system, teachers are expected to develop 

at least one multidisciplinary module each year with student participation 

(Helmane & Briška, 2017; Mård & Hilli, 2022). In such instruction, students 

identify a local issue, determine which disciplines and stakeholders can con-

tribute to solving it, and co-manage the process. 

Finally, the learning outcomes dimension evaluates the extent to 

which learning goals have been achieved, students’ abilities to establish in-

terdisciplinary connections, and their competence in solving real-life prob-

lems. The assessment process extends beyond traditional exams and may 

include project-based products, performance tasks, and student presentations 

as alternative tools for measuring learning. 
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Discussion and Conclusion 

Despite the increasing emphasis on interdisciplinary and holistic educational 

approaches, it is observed that academic studies focusing on interlinking-

based instruction remain limited in number. Most of the existing literature 

concentrates on only one dimension of interlinking-based instruction—such 

as content planning, implementation, or assessment—thus failing to provide 

practitioners with comprehensive guidance. Moreover, many studies do not 

sufficiently articulate the theoretical framework underpinning the interlink-

ing process and lack systematic solutions to the practical challenges encoun-

tered in instructional practices. 

This gap highlights the need for a valid and applicable structural 

model that can be implemented across all phases of interdisciplinary teach-

ing—from planning to assessment. In this regard, the present study introduc-

es and thoroughly explains the “interlinking index” as an analytical tool that 

enables the comprehensive structuring of interlinking-based instructional 

processes. The developed interlinking index presents concrete indicators for 

interlinking-based practices across four fundamental components of instruc-

tion: content development, learning experiences, learning stakeholders, and 

learning outcomes. 

The purpose of this interlinking index is to support the design of in-

structional activities that transcend the boundaries of individual disciplines 

by integrating knowledge, skills, and attitudes from multiple fields within a 

holistic perspective. Accordingly, the interlinking index provides clear and 

systematic guidance for practitioners on how to develop content through an 

interlinking-oriented approach, which pedagogical strategies to adopt in 

planning learning experiences, the nature of stakeholder roles throughout the 

process, and the criteria to be used in evaluating learning outcomes. 

In this context, the study aims not only to contribute to the theoretical 

foundation of interlinking-based teaching but also to offer a unique frame-

work for its practical implementation, thereby serving as a concrete guide for 

both educational researchers and instructional designers. It is thought that the 

created interlinking index can be effectively used in different educational 

levels and various subjects, and is expected to help improve teaching meth-

ods to meet today's educational requirements. 

The “interlinking index” introduced in this study was developed 

within the limitations of the available literature. Undoubtedly, conducting 

similar studies in light of additional and more recent literature would be ben-

eficial. Moreover, the interlinking index was constructed based on the litera-

ture review and the insights provided by relevant experts. However, beyond 

these foundations, there remains a need to test the developed interlinking in-

dex within actual instructional processes. 
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