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ABSTRACT 

 

 

PELUCHI PABUTOY FLORES 

SEVENTH GRADERS’ CONSTRUCTION OF NOVEL INSIGHTS IN 

INTERDISCIPLINARY LEARNING 

Under the direction of REBECCA Z. GRUNZKE, Ph.D. 

 

Interdisciplinarity holds a promise of improving students’ learning by providing 

opportunities to connect what students are learning in schools to relevant real-life issues. 

However, despite some literature supporting the effectiveness of interdisciplinarity, there 

is a lack of understanding of what and how students learn from this approach. This study 

sought to understand students’ learning experiences in the course of an interdisciplinary 

unit of study through the lens of the pragmatic constructionist epistemology of 

interdisciplinary understanding. Conducted at a private international school in the 

Southeastern United States, the qualitative single case study methodology involved one 

math teacher, one English teacher, and 11 seventh-grade students. The data generated 

from various sources, such as the teachers’ collaborative unit planning documents, class 

observations, student focus group interviews, one-on-one semi-structured interviews with 

teachers, and student assessment documents were analyzed and interpreted using 

inductive and deductive thematic analysis to generate findings. 

The results show that a collaboratively designed interdisciplinary course of study 

that includes relevant and student-centered teaching and learning approaches promoted 

strong interdisciplinary grounding, which enabled students to integrate knowledge and 



 

xiii 

skills. Moreover, students effectively integrated their learning from different subjects and 

their own in order to develop a deep understanding of their topics and produce an 

effective product. This integration process led to their construction of novel insights, 

which were cognitive and practical in nature. In addition to the cognitive and practical 

novel insights, the students also constructed humanistic novel insights, which showcased 

their new worldviews. The students’ construction of humanistic novel insights can help 

develop dispositions or global competencies they need to thrive and become change 

agents in the complex world. Thus, interdisciplinarity helps promote the development of 

well-rounded students who are globally competent. These results led to recommendations 

that focus on teacher development as curriculum designers, support structures for 

teachers, tools for evaluation and design of interdisciplinarity, and community 

connections. Considerations for future research include empirical studies with different 

age groups, subjects, issues or topics, and programs as well as longitudinal studies on 

students’ development of key dispositions.  
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CHAPTER 1 

INTRODUCTION TO THE STUDY 

Does being informed make our perspective richer? 

To what extent do human stories help people understand an issue better?  

Is it our responsibility to help out others who may not have the same opportunities as us? 

-Inquiry Questions, “A Story Beyond Numbers Unit” 

 

This case study described students’ learning experiences in interdisciplinary 

approaches to curriculum and instruction in secondary schools. More specifically, I 

endeavored to explore students’ construction of novel insights in the course of an 

interdisciplinary study.  In this research, novel insights refer to the new understandings, 

explanations, or solutions students develop when they effectively integrate disciplinary 

understandings (Boix Mansilla, 2010). Using Lenoir and Hasni’s (2016) Foundational 

Principles for School Interdisciplinarity, I examined the interdisciplinary unit (IDU), “A 

Story Beyond Numbers,” to ascertain whether it exhibited the characteristics of 

interdisciplinary teaching and learning. In addition, I discussed the extent of students’ 

integration of knowledge and skills from different disciplines, as well as the connections 

they made between what they learned in the course of an interdisciplinary study to their 

own experiences within and beyond school. 

I framed my investigation of students’ construction of novel insights in 

interdisciplinary learning using Boix Mansilla’s (2010, 2017) pragmatic constructionist 

theory of interdisciplinary understanding. This theory consists of four aspects: purposeful 

learning, disciplinary grounding, leveraging integration to promote deep
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learning, and critical stance. These four aspects of the pragmatic constructionist theory of 

interdisciplinary understanding integrate the three different readings of interdisciplinarity 

as posited by Lenoir and Hasni (2016): the Francophone European’s search for meaning, 

the Anglophone North American’s search for practicality, and the South American’s 

search for self.   

The site of this case study was a private school with a curriculum that followed 

the interdisciplinary learning framework of the International Baccalaureate Middle Years 

Program (IBMYP), written by Dr. Boix Mansilla. Hence, Boix Mansilla’s (2010, 2017) 

pragmatic constructionist theory, which integrates the different readings of 

interdisciplinarity from around the world (Lenoir & Hasni, 2016) and forms the basis for 

the interdisciplinary framework of the IBMYP, was the most appropriate lens through 

which to focus my inquiry. 

Problem Statement 

Schools play a key role in developing students’ knowledge and skills to become 

productive contributors and responsible citizens of the world. In order to meet the 

demands of the highly globalized society, some schools are redesigning their curriculum 

and instruction to enable students to develop a deep understanding of the complexities of 

the real world. When students explore complex human issues such as migration and 

homelessness or environmental issues such as climate change and overfishing, students 

will require multiple viewpoints, which is beyond what a single subject can provide 

(Hasni et al., 2015). Interdisciplinarity has the potential to improve students’ learning by 

providing opportunities to connect what students are learning in schools to real-life 

https://www.zotero.org/google-docs/?QYbNuj
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situations (Becker & Park, 2011; MacMath et al., 2010; Spintzyk et al., 2016; Weinberg 

& McMeeking, 2017). For example, the inquiry questions listed at the beginning of this 

chapter seek to explore the relevant issue—migration. 

Despite some literature supporting the effectiveness of interdisciplinarity, schools 

have not been successful in its implementation, and there is also a lack of clarity on what 

and how students and teachers benefit from this approach (Becker & Park, 2011; 

McPhail, 2018; Spintzyk et al., 2016; Weinberg & McMeeking, 2017). Moreover, little is 

known of how interdisciplinarity improves student learning beyond test results and 

motivation (MacMath et al., 2010; McPhail, 2018; Spintzyk et al., 2016). Thus, although 

interdisciplinarity holds a promise of improving students’ learning outcomes and 

literature supports its effectiveness, educators need to understand what novel insights 

students might construct from interdisciplinary studies.  

Overview of Research and Research Questions 

Although there have been studies claiming several benefits of interdisciplinary 

learning (Becker & Park, 2011; MacMath et al., 2010; Spintzyk et al., 2016; Weinberg & 

McMeeking, 2017), there is little written about what secondary school students learn and 

how they learn in interdisciplinary studies (Boix Mansilla & Duraising, 2007; Czerniak et 

al., 1999; Dowden, 2007, 2014; MacMath et al., 2010; Preus, 2012; Ring-Whalen et al., 

2018; Spintzyk et al., 2016; Treacy & O’Donoghue, 2014). The purpose of this study was 

to understand what new insights students construct from interdisciplinarity. 

The primary questions directing this study were:   
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1. What novel insights do students construct in the course of interdisciplinary 

 studies? 

2. How do students construct novel insights in the course of interdisciplinary 

studies? 

The following secondary questions further guided my study:  

1. How do students integrate knowledge and skills from different disciplines in 

interdisciplinary studies? 

2. How do students connect what they are learning in an interdisciplinary study 

to their own experiences within and beyond the academic environment? 

Although the focus of this study was on students’ learning in interdisciplinarity, I 

also carefully examined the IDU, “A Story Beyond Numbers,” to make sure it followed 

Lenoir and Hasni’s (2016) Foundational Principles of School Interdisciplinarity. These 

principles contend, “There can be no interdisciplinarity without academic disciplines” 

(Lenoir & Hasni, 2016, p. 2448); interdisciplinarity is not a mere addition of disciplinary 

elements, “interdisciplinarity is only a means to an end” (p. 2449); interdisciplinarity 

treats all school subjects “as important and complementary in constructing understanding 

and reality” (p. 2449); interdisciplinarity requires a “strong interrelationship between the 

cognitive (or epistemological), practical (or pragmatic and social); and human 

(ontological) dimensions” (p. 2450); and “interdisciplinarity requires collaboration 

between teachers of different school disciplines” (p. 2450). I used these principles to 

examine the extent of interdisciplinarity of the IDU.  
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Theoretical Framework for the Study 

This study was an exploration of the literature and seminal works of scholars in 

the area of interdisciplinary teaching and learning. Although the literature is replete with 

studies describing the benefits of interdisciplinarity, there is a need for educators to 

understand what students are learning and how they are learning in the course of an 

interdisciplinary study. I utilized Boix Mansilla’s (2010, 2017) pragmatic constructionist 

epistemology of interdisciplinary understanding as the framework for exploring the 

research questions. Furthermore, I compared and contrasted pragmatic-constructionist 

theory of interdisciplinarity with current research, as well as the seminal works of Dewey 

(1916, 1938), Beane (1997), and Klein (1990).   

Pragmatic Constructionist Epistemology of Interdisciplinarity  

An epistemology of interdisciplinary learning is necessary in order to design and 

facilitate learning using interdisciplinarity. Boix Mansilla (2010, 2017) proposed the 

pragmatic constructionist epistemology, which illuminates how to understand the world 

better through the integration and synthesis of disciplinary insights. This theoretical 

framework posits that interdisciplinary understanding is purposeful, pluralistic, and 

provisional. The framework’s instructional principles of purposeful learning, disciplinary 

grounding, leveraging integration, and having a critical stance exemplify this 

understanding (Brassler & Dettmers, 2017).  

Purposeful Learning 

The purpose of learning in interdisciplinarity drives the pragmatic process of 

integrating disciplinary perspectives that make for a richer understanding (Boix Mansilla, 
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2010, 2017). In other words, interdisciplinarity is a means to achieve the purpose of 

explaining phenomena, crafting products, or solving problems. When students construct 

the purpose of their inquiry, which centers on complex human issues that are inherently 

interdisciplinary, they will need to integrate knowledge and skills from various 

disciplines to achieve this purpose. 

When students are given the task to explore important issues in society and the 

environment, learning becomes relevant because they are able to relate the concepts and 

skills in their classes to a real-world application. In the process, students develop 21st-

century skills such as creativity, problem-solving, and critical thinking (McPhail, 2018; 

Preus, 2012; Spintzyk et al., 2016). Dewey (1938) called for curricula that do not isolate 

students’ past learning experiences in school—a relevant curriculum. In order for 

curricula to be meaningful, they have to be relevant to students’ experiences. In 

interdisciplinary teaching, students learn better because they are exposed to practical 

experience as they engage in relevant learning (Spintzyk et al., 2016). Moreover, in 

interdisciplinary teaching, learning is situated in real-world problems or issues. 

Interdisciplinary teaching promotes democratic living through the development of 

students’ critical thinking by presenting issues and problems of a democratic society. 

Moreover, students engaged in interdisciplinary learning emulate adults and professionals 

as they inquire and solve important problems in our society (Wan Husin et al., 2016). 

This outcome of interdisciplinary teaching aligns with Dewey’s (1938) characterization 

of schools as miniature societies, where students practice what it is like to become 

members of an actual society. Thus, interdisciplinarity, which gives students the 
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opportunities to emulate members of a democratic society through their engagement in 

authentic problem-solving, makes learning meaningful because students can relate its 

relevance to their own experiences inside and outside of school. 

When students engage in meaningful learning experiences, they experience high 

levels of motivation and self-efficacy (MacMath et al., 2010). Moreover, as students 

engage in relevant learning experiences, they face challenges as they think critically, 

produce more complex written communication, and engage in rich conversation, which 

are some examples of evidence of high-quality intellectual work (Preus, 2012). 

Therefore, the value of purposeful learning in interdisciplinarity increases students’ 

motivation and engages them in high-level thinking because students see the relevant 

applications of what they are learning in schools, which in turn allows them to make 

better sense of what they are studying.  

Disciplinary Grounding 

Strong disciplinary knowledge and skills, or disciplinary grounding, are key in 

designing and implementing a rigorous interdisciplinary curriculum because they result in 

productive integration and advancement of understanding (Boix Mansilla & Duraising, 

2007; Treacy & O’Donoghue, 2014). In their authentic integration model, Treacy and 

O’Donoghue (2014) emphasize that focused inquiry through strong disciplinary 

grounding could promote higher-order learning. Moreover, Boix Mansilla and Duraising 

(2007) also highlight interdisciplinary rigor through strong disciplinary understanding, 

which leads to better ability of students to synthesize and integrate knowledge and skills. 

Furthermore, McPhail (2018) argued that cognitive advancement cannot be achieved by 
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focusing solely on the use of interdisciplinarity as a pedagogical tool for engagement; 

rather, it must also be supported with clearly defined disciplinary concepts. 

However, according to Beane (1997), using disciplinary knowledge and skills as 

the starting and culminating aspect of curriculum integration makes it only 

multidisciplinary. Beane’s definition of curriculum integration has some similarity to 

Boix Mansilla’s (2010, 2017) interdisciplinarity, which centers around the use of 

significant problems. However, unlike Boix Mansilla, Beane did not regard delineating 

the subject area lines as a significant prior step before interdisciplinary learning or 

integration can occur. In Beane’s (1997) integrative model, the emphasis on each 

discipline’s knowledge and skills is not necessary for the exploration of real-world issues, 

because students will naturally learn these as they investigate their problems. 

Moreover, Beane contended that the delineation of knowledge and skills from 

different disciplines as a foundation for interdisciplinary learning ignores the whole 

context of learning, which includes the aspects that make it meaningful and accessible. 

Dewey’s (1938) philosophy on the current organization of subject matter in schools as an 

impediment to authentic learning aligns more to Beane’s description of integrative 

learning than does Boix Mansilla’s interdisciplinarity. Therefore, scholars have different 

views on the role of disciplinary grounding in interdisciplinary learning, which add to the 

complexities in the successful design and implementation of this type of learning in 

school settings.  

This study utilized the pragmatic constructionist theory of interdisciplinary 

learning and Boix Mansilla’s (2010, 2017) definition of interdisciplinary understanding, 
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which emphasizes the role of disciplinary grounding in developing and implementing 

rich, interdisciplinary learning experiences. Simply put, an important characteristic of 

interdisciplinary learning in this study is the emphasis on subject-specific knowledge and 

skills as prerequisites for making connections and integrations more explicit (Boix 

Mansilla & Duraising, 2007; McPhail, 2018; Treacy & O’Donoghue, 2014). 

Furthermore, Boix Mansilla’s definition of interdisciplinarity is consistent with Lenoir 

and Hasni’s (2016) foundational principles for school interdisciplinarity, which I used to 

examine the unit in this case study to ascertain that it followed the characteristics of 

school interdisciplinarity. 

Leveraging Integrations to Promote Deep Learning 

Integration distinguishes interdisciplinary learning from other forms of curricular 

integration, such as multidisciplinary and disciplinary approaches. Interdisciplinarity is 

“rooted in the ideas of unity and synthesis evoking a common epistemology of 

convergence” (Klein, 1990, p. 11). In other words, the integration aspect of 

interdisciplinarity transforms seemingly scattered insights into useful 

understandings. Moreover, integration reveals how interdisciplinary effort is met through 

the end result of deepening student understanding (Boix Mansilla, 2010, 2017). 

In interdisciplinarity, students make connections or identify relationships of what 

they are learning in different disciplines. Then students synthesize and integrate these 

concepts in order to solve problems, create solutions, or explain phenomena (Boix 

Mansilla, 2010, 2017; Brand & Triplett, 2012; Brassler & Dettmers, 2017). The processes 

of making connections and integrating concepts result in in-depth and meaningful 
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learning (Brand & Triplett, 2012). However, it is important to note that the integration 

process in interdisciplinarity has to combine knowledge and skills that overlap in a 

meaningful manner in order to achieve an effective combination (Treacy & O’Donoghue, 

2014). 

When authentic integration happens in interdisciplinarity, students deepen their 

understanding because they are able to generate new explanations, insights, and solutions 

(Boix Mansilla et al., 2009). However, some studies have shown that authentic 

integration is not easily achieved in schools (DiCamillo, 2015; McPhail, 2018). Hence, 

although interdisciplinarity allows students to leverage connections and construct new 

insights, schools find it challenging to implement authentic integration in 

interdisciplinary teaching. 

Pountney and McPhail (2017) introduced the idea of a continuum of integration to 

distinguish its different levels. They referred to functional or pragmatic integration, 

which comprises disciplinary knowledge and meta skills as one end of the continuum and 

principled integration at the other end of the continuum, leading to novel insights, new 

knowledge, and meta skills development. These novel insights develop organically as 

students and teachers integrate disciplinary understandings. Moreover, this construction 

of novel insights enables students to go beyond the contexts of the different disciplines, 

which is a powerful form of knowledge construction. Thus, true integration in 

interdisciplinary learning results in the construction of novel insights, which schools find 

difficult to achieve (Brassler & Dettmers, 2017; McPhail, 2018; Pountney & McPhail, 

2017). 
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Critical Stance 

An important dimension of interdisciplinarity is reflexivity or taking a critical 

stance, which refers to students’ “ability to recognize the need to reconsider the direction 

of their thinking and problem-solving approaches” (Brassler & Dettmers, 2017, p. 1550). 

Boix Mansilla (2010) viewed interdisciplinary understanding as a “system of thought in 

reflective equilibrium” (p. 267). A system of thought is in reflective equilibrium when 

students weigh their antecedent insights of the subject matter against the new insights 

gained from interdisciplinarity. In addition, taking a critical stance means recognizing the 

tensions across disciplines, challenging the new insights constructed from 

interdisciplinarity, understanding the human propensity to make mistakes, and 

recognizing the limitations of our knowledge. Furthermore, having a critical stance stems 

from the belief that understanding is a cyclical process and that the truths individuals 

obtain from this process are not absolute. Instead, these insights are revisable, 

provisional, and measurable by the purpose of the inquiry that framed its development. 

Thus, the need to take a critical stance is an important aspect of interdisciplinarity’s 

potential to make better sense of the world through valuing the advancement of 

understanding over the acquisition of true knowledge claims (Boix Mansilla, 2017; Elgin, 

1996). 

Using Pragmatic Constructionist Epistemology as Framework  

The four tenets of the pragmatic constructionist theory of interdisciplinary 

understanding as discussed previously framed this study. In this theory, strong 

disciplinary knowledge and skills are prerequisites for students to advance their learning 



12 

  

in interdisciplinary studies. This is because having a strong grasp of disciplinary 

knowledge and skills allows students to better synthesize and apply them to achieving 

their goals (Boix Mansilla & Duraising, 2007).  

My first secondary question refers to students’ integration of knowledge and skills 

from different disciplines. The pragmatic constructionist stance describes the importance 

of the aspect of integration as a unique characteristic of interdisciplinarity as compared 

with other integrative approaches to curriculum instruction (Boix Mansilla & Lenoir, 

2010; Klein, 1990). Moreover, Boix Mansilla (2010, 2017) postulated that the effective 

integration of knowledge and skills from different disciplines in solving problems, 

crafting products, or explaining phenomena results in the deepening of students’ 

understanding. Furthermore, students are able to generate new explanations, insights, or 

solutions when they effectively integrate and synthesize disciplinary knowledge and ways 

of knowing. 

The pragmatic constructionist theory promotes interdisciplinarity as a means of 

achieving a greater aim, which is to solve problems, craft products, or explain important 

phenomena. In addition, when students investigate important issues that pertain to human 

conditions, these issues inherently become interdisciplinary because the use of a single 

discipline is not sufficient to address them (Boix Mansilla & Duraising, 2007; Haynes, 

2002). My second secondary question, which pertains to the extent to which students 

connect what they are learning in interdisciplinary studies to their own experiences within 

and outside of school, relates directly to the theory’s tenet of the purpose of 

interdisciplinarity. Therefore, the pragmatic constructionist epistemology of 
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interdisciplinary understanding guided my investigation of what novel insights students 

developed in interdisciplinarity and the ways they developed these insights.   

Significance of the Study 

This study gives voice to students as learners. Although numerous studies address 

interdisciplinarity, there is a lack of empirical qualitative studies on students’ experiences 

as learners in interdisciplinary teaching and learning (Boix Mansilla, 2010). 

Understanding what new insights students construct and how they construct them in 

interdisciplinary studies sheds light on the cognitive value of interdisciplinarity in 

secondary schools. This study adds to the body of knowledge on this approach to 

curriculum and instruction. Furthermore, because school personnel are looking for ways 

to improve students’ interest and promote deep learning to meet the new challenges of 

society, this research may help schools make better decisions in adopting and 

implementing this interdisciplinary approach to curriculum and instruction. Therefore, 

exploring students’ learning experiences in interdisciplinarity adds to the scholarship on 

interdisciplinary studies, which is vital to promoting high-quality learning in schools.   

Limitations and Delimitations 

The site of this study was a nonprofit private school in the Southeastern United 

States. Although the school was culturally and ethnically diverse, it was not economically 

diverse since most students were in the upper socioeconomic status, which can present 

some limitations to this study. Moreover, the school only offered one program of study, 

the International Baccalaureate (IB), particularly the IBMYP, which happens to subscribe 

to the tenets of Boix Mansilla’s epistemology of interdisciplinary understanding. In 
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addition, the limits within the study depend on the participants’ interaction during their 

classes and their engagement during the interviews. Furthermore, the design and 

implementation of the IDU were in the hands of the teachers involved in teaching this 

unit. Thus, this study’s limitations include the lack of economic diversity of the 

participants, the use of the IBMYP framework for curriculum and instruction, the 

teachers’ design and implementation of the IDU, and the level of engagement of the 

participants.  

This case study focused on the learning experiences of seventh-grade students’ 

IDU, “A Story Beyond Numbers.” Chapter 3 provides the justification for the choice of 

case study methodology used in this study. However, this single case study presents 

delimitations in terms of the choices of participants, the IDU examined, subjects involved 

in the IDU, and the type of interdisciplinarity examined in this study.  

Definition of Terms 

The following key terms support this qualitative case study:  

Cross-curricular or integrated curriculum is an approach to curriculum 

integration that involves the combination of two or more subjects to enhance knowledge 

and understanding (Weinberg & McMeeking, 2017). 

Disciplinary or single-discipline is an approach to curriculum and instruction that 

uses a single discipline to promote learning. 

Interdisciplinary or interdisciplinarity is an approach to curriculum integration 

that involves the synthesis of two or more subjects “to craft products, explain 
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phenomena, or solve problems, in ways that would have been unlikely through single 

disciplinary means” (Boix Mansilla, 2016, p. 4). 

Interdisciplinary learning is the integration of “information, data, techniques, 

tools, perspectives, concepts and/or theories from two or more disciplines to craft 

products, explain phenomena or solve problems, in ways that would have been unlikely 

through single-disciplinary means” (Boix Mansilla, 2010, p. 289).   

Novel insights are the new understandings, explanations, or solutions students 

develop when they effectively integrate disciplinary understandings, which allow them to 

go beyond the contexts of the different disciplines (Boix Mansilla, 2010).  

Organization of the Study 

This chapter presents the importance of investigating what students learn and how 

they learn in interdisciplinary studies. A discussion of the pragmatic constructionist 

epistemology of interdisciplinary understanding provides a framework to support the 

literature and research design of this study. An exploration of what novel insights 

students develop and how they develop them in the course of an IDU adds to the 

conversation of interdisciplinarity in secondary schools and addresses the need for 

educators to understand its cognitive benefits. 

Chapter 2 includes a review of literature pertaining to interdisciplinary teaching 

and learning with examples relevant to the study. The literature review describes the 

benefits, challenges, critiques, and examples of interdisciplinary curricula, pedagogies, 

and assessments in schools. The chapter also addresses gaps in research.    
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Chapter 3 provides the rationale for the qualitative single case study methodology 

used in exploring the learning of seventh-grade students in an IDU. The chapter includes 

the research questions, as well as descriptions of the study’s context, participants, and 

sampling procedures. Also included are descriptions of the data collection methods, data 

analysis, researcher bias, ethical issues, and measures to promote trustworthiness of the 

study. 

Chapter 4 presents the key results of the study organized in six themes. Finally, 

Chapter 5 discusses the findings and conclusions as well as proposes implications and 

recommendations for future research in interdisciplinary teaching and learning. 
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CHAPTER 2 

REVIEW OF LITERATURE 

This chapter is a review of literature of current research pertaining to 

interdisciplinarity in secondary schools. The chapter begins with a description of the 

search strategy and inclusion criteria of the research reviewed. Following this is a 

discussion of the definition of interdisciplinarity and other curriculum integration models 

as a first important step in ensuring clarity of the research topic. Next are examples of 

studies on the benefits of interdisciplinarity, as well as the different forms of 

interdisciplinary curricula, pedagogies, and assessments in secondary schools. Also 

included are discussions of studies relating the challenges and critiques of 

interdisciplinarity. The end of the chapter addresses gaps in research of interdisciplinarity 

in secondary schools. 

Search Strategy and Inclusion Criteria 

I used Mercer University’s academic databases such as ProQuest, ERIC, and 

EBSCO to conduct an electronic search. I conducted my search from January 2018 to 

February 2019 using the terms interdisciplinary, interdisciplinarity, integrated, cross 

curricular, integrative curriculum, pragmatic-constructionist, and integrated curriculum. 

I read the titles of 300 articles sorted according to relevance to evaluate their 

appropriateness to my criteria of inclusion. If the title was relevant to the search, I read 

the article’s abstract and documented the article in my reference list. The criteria for 
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inclusion in this review were: 

• the article was written in English; 

• the article was peer reviewed; 

• the article focused on the interdisciplinarity, integration, cross-curricular, 

curriculum, secondary schools; and 

• the publication date was no later than 2007  

After reading the articles, I checked the references for relevant articles and 

included them in my own reference list. I read the relevant articles and checked 

references until I reached a point of saturation. In addition, I read and reviewed seminal 

works of scholars in interdisciplinarity. I also obtained and read other seminal work and 

research before 2007 if repeatedly referenced in the articles and from the primary sources 

I reviewed. 

Definition of Interdisciplinarity 

The terms interdisciplinary and interdisciplinarity have been used to describe the 

approach to curriculum integration that involves the combination of two or more subjects 

to enhance knowledge and understanding (Arrowsmith & Wood, 2014; Boix Mansilla & 

Duraising, 2007; You et al., 2018). The literature on curriculum integration is rife with 

terminologies such as transdisciplinary, cross-disciplinary, and multidisciplinary 

curriculum, in addition to interdisciplinary (Dowden, 2007, 2014). This abundance of 

terminologies associated with curriculum integration creates confusion, ambiguity, and 

misunderstanding of what these different approaches mean in terms of teaching and 

learning. Some scholars have posited that educators may use these different terminologies 
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without a clear understanding of what they entail because of the lack of a coherent and 

concise definition of curriculum integration (Chowdhary et al., 2014; Czerniak et al., 

1999; Weinberg & McMeeking, 2017). Despite this concern, a lack of consensus and 

clarity among scholars on the definition of interdisciplinary learning and how it differs 

from other forms of curriculum integration remains (Dowden, 2014; Weinberg & 

McMeeking, 2017).   

Interdisciplinary Learning or Interdisciplinarity 

Boix Mansilla (2010) described interdisciplinary learning as the integration of 

“information, data, techniques, tools, perspectives, concepts and/or theories from two or 

more disciplines to craft products, explain phenomena or solve problems, in ways that 

would have been unlikely through single-disciplinary means” (p. 289). This definition of 

interdisciplinary understanding connoted three key aspects: the integration of knowledge 

and skills from at least two disciplines, the purpose of integrating the disciplines, and the 

value-added benefit of this integration in advancing understanding. 

Interdisciplinary also implies connections between, in the midst, reciprocal, and 

among subjects (Weinberg & McMeeking, 2017). Moreover, a salient characteristic of 

interdisciplinarity is the integration of the knowledge and skills from different disciplines, 

which overlap in a coherent and effective manner. Hence, synthesis is one of the 

cornerstones of the integrative attribute of interdisciplinarity (Treacy & O’Donoghue, 

2014).  

The purpose of integrating knowledge and skills from diverse disciplines is to 

address a problem or issue (Weinberg & McMeeking, 2017). Interdisciplinarity gives 
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students the opportunity to cross disciplinary boundaries in order to create solutions and 

enhance their understanding of the world (Dowden, 2014). In other words, 

interdisciplinarity is not an end of itself but a means towards achieving a purpose (Boix 

Mansilla & Duraising, 2007). The problems addressed through interdisciplinarity are 

complex issues with solutions beyond what a single subject can offer (Boix Mansilla, 

2010; You et al., 2018). Thus, interdisciplinarity promotes value-added learning because 

it allows students to use and integrate knowledge and skills from different disciplines in 

order to address a complex issue, which is beyond the scope of a single discipline. 

 Other Integrative Approaches  

There are other various forms of curriculum integration, such as cross-

disciplinary, which uses some applications of a subject in another discipline, and 

multidisciplinary, which uses the perspectives of different subjects in viewing a single 

topic or theme (Weinberg & McMeeking, 2017). Some scholars have referred to 

interdisciplinary as multidisciplinary (Jacobs, 2002). However, using Boix Mansilla’s 

(2010) definition of interdisciplinary understanding, interdisciplinarity is different from 

other curriculum integration approaches like the more common multidisciplinarity or a 

thematic approach (Weinberg & McMeeking, 2017). The main distinguishing feature of 

interdisciplinarity is the method of integration and synthesis of knowledge and processes 

from different disciplines to formulate better explanations or solutions to problems or 

issues than when students approach their task through one discipline.   

Although some educators have claimed that they embrace interdisciplinarity, in 

reality, they may have only embodied multidisciplinarity (Weinberg & McMeeking, 
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2017). A multidisciplinary approach, sometimes referred to as a thematic approach, 

juxtaposes disciplines, but the disciplines remain separate. On the other hand, an 

interdisciplinary approach uses the framework of integration and interaction (Klein, 

2010). An interdisciplinary approach differs from the multidisciplinary or thematic 

approach because the former does not simply combine the disciplines but merges and 

amalgamates them, allowing for the insights of one discipline to contribute to the other 

(Boix Mansilla, 2010). Therefore, interdisciplinary learning is different from other 

integration models because it advances students’ understanding by integrating knowledge 

and skills from different disciplines in order to solve a complex problem.  

Benefits of Interdisciplinarity 

Interdisciplinary teaching improves students’ interest and motivation (Jolley & 

Ayala, 2015; Lawless & Brown, 2015; MacMath et al., 2010; McGehee, 2001; Pountney 

& McPhail, 2017; Zhan et al., 2017), promotes knowledge and achievement (Boix 

Mansilla & Duraising, 2007; Czerniak et al., 1999; Dowden, 2007, 2014; MacMath et al., 

2010; Preus, 2012; Ring-Whalen et al., 2018; Spintzyk et al., 2016; Treacy & Donoghue, 

2014), and develops 21st-century skills (Brassler & Dettmers, 2017; Lattuca et al., 2017; 

Preus, 2012; Wan Husin et al., 2016). Moreover, interdisciplinarity helps teachers 

improve their content knowledge and teaching practices (McGehee, 2001; McPhail, 

2018). Consequently, the resurgence of interdisciplinarity’s popularity stems from the 

current need to prepare students for our progressively interlinked and complicated world 

(Boix Manilla et al., 2009; Gill & Fisher, 2014; Lam et al., 2013; Naidoo, 2010; Stinson 

et al., 2009). 
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Meaningful and Relevant Learning  

John Dewey (1916, 1938) was one of the first proponents of interdisciplinary 

teaching. Although he did not use the term interdisciplinary, he was a critic of the 

method of compartmentalizing subject matters. Dewey (1938) believed that the highly 

specialized and discipline-specific organization of subject matter in schools could not 

provide the stimulus for educative learning experiences. Moreover, Dewey cautioned 

educators that, because the design of subject matter in schools were for the adults instead 

of the young, students were not easily able to make sense of what they are learning, 

which undermines their inventiveness, initiative, creativity, and critical thinking. Thus, 

interdisciplinary learning, which promotes stimulating experiences because students 

confront important and relevant issues using knowledge and skills from different 

disciplines, is in line with Dewey’s description of educative experiences that are relevant 

and child centered (Ring-Whalen et al., 2018). 

Interdisciplinary teaching allows students to investigate salient topics in society 

and the environment, so that learning becomes pertinent as students associate and apply 

classroom concepts and skills in an authentic fashion. Moreover, interdisciplinarity 

encourages teachers and students to respond to problems that may have immediate 

relevance to their own contexts (Rennie et al., 2011). Dewey (1938) called for curricula 

that do not isolate students’ past learning experiences in school—relevant curricula.  

Meaningful curricula require connections to students’ experiences. In interdisciplinarity, 

students learn better because of the exposure to practical experience as they engage in 

relevant learning (Spintzyk et al., 2016). In the process, students develop 21st-century 
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skills, such as creativity, problem-solving, and critical-thinking (McPhail, 2018; Preus, 

2012; Spintzyk et al., 2016). In addition, learning is contextually based or situated to real-

world problems or issues in interdisciplinarity. Therefore, the concepts that students 

study in interdisciplinary units are available in a scenario that students can relate to, 

leading them to make better sense of what they are learning in school (Treacy & 

O’Donoghue, 2014; Valtorta & Berland, 2015). 

The process of students engaging in critical thinking to address democratic 

society issues and problems fosters the adaption of democratic ideals. Students assume 

the roles of professionals and adults as they inquire and solve important societal issues 

(Treacy & O’Donoghue, 2014; Wan Husin et al., 2016). Consequently, interdisciplinary 

teaching is a realization of Dewey’s (1938) idea of schools as micro democratic societies 

where students practice what it is like to become their members.   

Interest and Motivation  

Scholars have posited that interdisciplinary teaching, which makes learning 

relevant because students are able to relate what they are learning to their own contexts, 

can have positive impacts on students’ interest, motivation, and self-esteem (Becker & 

Park, 2011; Jolley & Ayala, 2015; Lawless & Brown, 2015; MacMath et al., 2010; 

McGehee, 2001; Pountney & McPhail, 2017). A study of the impact of an 

interdisciplinary socio-scientific program on 535 seventh- and eighth-grade students in 

suburban and urban school systems in New England and a large Midwestern city in the 

United States revealed “positive changes in students’ writing efficacy, interest in 

pursuing future science opportunities, and the quality of their written scientific 
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argumentation” (Lawless & Brown, 2015, p. 268) after participating in the program. 

Lawless and Brown (2015) attributed the positive outcomes to the meaningful 

interdisciplinary context of the program, which engaged students in real-world problem 

solving. This study highlighted that students’ engagement in real-world problem solving 

in interdisciplinary learning improved their interest in the subject under study. 

Similarly, Becker and Park (2011) found that integrated STEM (science, 

technology, engineering, and mathematics) projects increased student interest. The 

researchers conducted a meta-analysis of 28 studies examining the effects of integrative 

approaches in STEM. Becker and Park (2011) concluded that students’ increased interest 

derived from the rich learning context the approach afforded.  

Students in other countries also showed interest in interdisciplinarity. For 

example, Zhan et al. (2017) conducted a study with 168 senior high school students in 21 

schools in Hong Kong and reported, “Students were found to enjoy or at least did not 

resist interdisciplinary learning and preferred to study real-world contemporary issues” 

(p. 375). However, more than 50% of the students in this study expressed their “relative 

lack of confidence in interdisciplinary learning because of the challenges” (Zhan et al., 

2017, p. 375) they faced in their public examination. 

In Canada, a case study on curriculum integration of at-risk students conducted by 

MacMath et al. (2010) revealed that students demonstrated higher levels of motivation 

and academic success when engaged in relevant learning experiences that focused on 

application of knowledge and skills related to real-life issues. MacMath et al. (2010) 

credited students’ improvement to the repetition of content and the students’ ability to 
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relate what they were learning to their home life. As a result, the motivation levels, as 

well as self-efficacy, of students increased. Although this study focused only on at-risk 

students and there was no control group, it nevertheless showed interdisciplinarity’s 

potential to improve students’ motivation and academic success through making 

curriculum more relevant and meaningful to students.    

Development of 21st-Century Skills  

Globalization, fast-changing technological developments, and intense economic 

competition highlight the critical need to develop 21st-century skills among learners 

(Scheer et al., 2012). These 21st-century skills, which include critical thinking, problem 

solving, collaboration, team building, creativity, and innovation, are key to surviving in 

the ever-changing and highly interconnected society (Brassler & Dettmers, 2017; Scheer 

et al., 2012). Because it engages students in problem solving and helps develop 21st-

century skills, interdisciplinary learning has the potential to ensure that future generations 

are able to meet the challenges posed by complex society (Wan Husin et al., 2016).  

Some educators have used inquiry-based strategies such as project-based, 

problem-based, and design-based learning as frameworks in implementing 

interdisciplinary teaching and learning. Wan Husin et al. (2016) used project-oriented 

problem-based learning in integrated STEM with secondary school students in Malaysia 

that showed a statistically significant increase in the 21st-century skills of “digital-age 

literacy, inventive thinking, effective communication, and spiritual values” (p. 2). Wan 

Husin et al. (2016) attributed the positive results to the constructionist and constructivist 
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frameworks of the program, which emphasized learning by doing, as well as solving real-

world problems. 

Results from another study conducted by Preus (2012) in five inclusive science 

and English classrooms in a public junior high school in the Midwestern United States 

showed that when teachers were consistent in applying authentic instructional 

frameworks such as interdisciplinary teaching, students were empowered to become 

critical thinkers. The researcher credited students’ development of critical thinking to the 

school’s relevant and authentic curricula. Thus, Preus (2012) concluded that student 

engagement in solving authentic problems in interdisciplinary learning leads to the 

development of the 21st-century skills that students will need to solve important issues 

and problems in their future. 

Knowledge and Achievement  

Preus (2012) reported prior research that showed “students do better on high-

stakes tests when their teachers engage them in high-quality intellectual work” (p. 60) 

rather than teaching them basic skills and broad coverage of content. In other words, 

students learn better when engaged in learning a few concepts in depth instead of 

superficially learning more concepts. In short, less is more. When students solve 

problems, create solutions, or explain phenomena through an interdisciplinary approach, 

they have to apply and synthesize key concepts and pertinent skills from different 

subjects, which helps them develop new understandings. Consequently, students exposed 

to interdisciplinarity do as well if not better than those in separate-discipline curricula 

(Czerniak et al., 1999; Dowden, 2007, 2014; Vars, 2000; Venville et al., 2008). 
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For example, a quantitative study on interdisciplinary teaching of biology and 

physical education in Germany showed that students in the test group had significant 

growth in knowledge as compared with the control group (p < 0.01, η2 = 0.43). The 

researchers attributed these results to the connections of the different topics and subjects, 

as well as the situated learning conditions in the treatment group, which allowed students 

to effectively retrieve and apply newly acquired knowledge (Spintzyk et al., 2016). 

Spintzyk et al. (2016) concluded that interdisciplinary teaching prevents passive 

knowledge because the content is meaningful and personally relevant to students. To put 

it in another way, students engaged in interdisciplinary learning do not have to ask their 

teachers, “Why are we learning this?” because they can appreciate the practical 

application of what they are learning to the world beyond school.    

Fan and Yu (2017) conducted a similar study of an integrated STEM program 

with 332 students ages 16 to 17 years old at two public high schools in Taiwan. They 

found that the treatment group significantly outperformed the control group in conceptual 

knowledge and higher-order thinking (p < 0.01). Furthermore, the researchers discovered 

that the students in the integrated STEM program demonstrated better abilities in problem 

prediction and analysis (Fan & Yu, 2017).  

Other studies revealed positive results. A smaller study with 30 high school 

students in England showed that students exposed to interdisciplinary pilot lessons made 

positive learning gains (Jolley & Ayala, 2015). A U.S. study in a rural school in Indiana 

with 126 eighth graders exposed to an interdisciplinary engineering module evinced 

“statistically significant improvement in two areas—they displayed higher levels of 
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thinking on open-ended questions and greater content knowledge” (Riskowski et al., 

2009, p. 181). Additionally, a mixed-method study of the use of an authentic model of 

integration in four Irish post-primary schools indicated positive effects on students’ 

understanding and application of knowledge (Treacy & O’Donoghue, 2014). The 

researchers attributed the use of their authentic integration model, which included 

knowledge development, synthesis, focused inquiry, and application to real-world 

scenarios, to the improvement of students’ learning outcomes. Furthermore, Treacy and 

O’Donoghue (2014) posited that students do as well if not better than in curricula 

organized into isolated subjects. Hence, the authenticity or relevance as defined by 

Dewey (1916) of what students are learning in interdisciplinarity not only improves 

motivation and interest but also students’ knowledge and understanding. 

Benefits to Teachers  

Both teachers and students benefit from interdisciplinary teaching and learning. 

Interdisciplinarity requires different content teachers to collaboratively plan together, thus 

facilitating the establishment of a professional learning community (Gill & Fisher, 2014) 

and collegiality, which overcomes the culture of privatism, or focus on self, in schools 

(McPhail, 2018). Moreover, because teachers have to identify the most pertinent 

knowledge in their subject areas, which is necessary so that students can address real-

world issues, teachers hone their higher-level thinking skills in their own disciplines, as 

well as learn more about other subjects (McGehee, 2001). Thus, interdisciplinary 

instruction gives teachers opportunities to become learners as they learn more about their 

subjects and other disciplines from their colleagues through collaboration. 
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Popularity and Revival  

John Dewey (1916, 1938) was possibly the first pedagogue to advocate for 

interdisciplinarity in schools (Boix Mansilla & Lenoir, 2010). However, if Dewey were 

to visit our schools today, he would probably think that nothing much has changed since 

he proposed that schools promote student-centered and relevant curricula. Nevertheless, 

there is a current resurgence of interest in curriculum integration as school personnel seek 

to provide more holistic and integrated learning experiences for students to help them 

prepare for the demands of the 21st-century (Nikitina, 2006). As an example, Naidoo 

(2010) pointed out that educational reforms in developed countries such as Australia and 

New Zealand call for official implementation of interdisciplinarity in their curricula. 

Moreover, in certain German states, the importance of interdisciplinary teaching and 

learning is reflected in their mandate that all students engage in cross- disciplinary 

learning for at least two weeks in every year of their schooling (Spintzyk et al., 2016). 

Furthermore, some colleges and universities offer interdisciplinary programs as a 

hallmark of their capacity to develop a new generation of thinkers and professionals 

(Boix Mansilla & Duraising, 2007). Therefore, the re-emergence of interdisciplinarity 

from Dewey until today can be attributed to educational institutions’ responses to address 

the need to prepare students for our changing society. 

Interdisciplinary Curriculum, Instruction, and Assessment 

Nikitina (2006) asserted that there is no single way of designing interdisciplinary 

curriculum, instruction, and assessment because of the unique contexts of schools. 

Interdisciplinary teaching and learning come in different forms. According to Nikitina, 
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the degree of integration and student involvement, as well as assessment and pedagogical 

frameworks, vary from school to school. Hence, educators planning to adopt 

interdisciplinarity have to look into the different ways of designing and implementing this 

approach to teaching and learning.  

Curriculum Planning  

Beane (1997), Pendergast et al. (2012), and Rennie et al. (2011) contended that 

one of the ways to plan interdisciplinary curriculum is to start with problems or issues 

that have personal or social significance. These issues or problems then become the 

center of the inquiries as students explore their possible solutions. As students explore 

important problems, they craft questions, which become the driving force of their 

inquiries, and because these questions pertain to human conditions, they are inherently 

interdisciplinary (Haynes, 2002). Hence, interdisciplinarity becomes a way to investigate 

these questions. To put it in another way, interdisciplinarity becomes a means of solving 

these issues instead of being pursued for its own sake (Boix Mansilla & Duraising, 2007).  

Designing an interdisciplinary unit or course requires teachers to collaborate with 

teachers from other disciplines. As their designed interdisciplinary unit develops, teachers 

explore new ideas and become co-learners (Applebee et al., 2007). Moreover, teachers 

engaged in the planning of interdisciplinarity determine what students need to learn in 

each of the disciplines involved and establish key concepts and skills that are necessary 

for students to possess in order to address their problems or issues (McPhail, 2018). 

Through this process, teachers become active curriculum designers as they plan 

curriculum according to the needs of their students (McGehee, 2001; McPhail, 
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2018). Thus, in planning interdisciplinary learning, teachers collaboratively curate 

lessons centered around real-world issues, which students then explore.  

Student Involvement  

Problems or issues are the driving force of interdisciplinarity. In collaboration 

with their teachers, students investigate these issues (Dowden, 2007). Dewey (1938) 

highlighted the importance of students learn by doing in order to continuously reconstruct 

their educative experiences. His characterization of schools as miniature societies 

portrayed students emulating the democratic processes of the adults in the community 

through solving real-world issues. 

Another aspect of this democratic citizenship was power sharing between the 

teachers and students. This meant that the process of planning and implementing 

interdisciplinary learning had to allow for the hearing of student voices as they helped 

generate the topics and concepts of their interdisciplinary units (Dowden, 2007). In its 

modern application, this means that giving students a voice in curriculum planning and 

implementation increases their sense of autonomy and ownership of the interdisciplinary 

learning experience (Beane, 1997). 

Dowden (2014) posited that when students become involved in the design and 

implementation of their interdisciplinary learning experiences, they actively engage in 

their own learning. Dowden also argued that students’ participation allows them to better 

understand how the disciplines relate to their own experiences and to the world beyond 

school. Furthermore, including students improves their engagement and sustains their 

interest of their inquiries because they co-created these inquiries in the first place 
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(Ntemngwa & Oliver, 2018). Hence, because students co-construct these inquiries, they 

find them relevant and meaningful. Therefore, student involvement is key in planning and 

implementing authentic interdisciplinary learning experiences, which makes learning 

interesting and relevant for students. 

Novel Insights 

This study defined novel insights as the new understandings, explanations, or 

solutions students construct when they effectively integrate knowledge and skills in 

interdisciplinary studies (Boix Mansilla, 2010). In interdisciplinarity, students solve 

problems, create solutions, or explain phenomena through making connections between 

disciplines and knowledge gained from students’ own explorations of their topics. As 

students forge these connections, they integrate concepts, which results in deep and 

meaningful learning or novel insights (Brand & Triplett, 2012). Boix Mansilla et al., 

(2009) posited that in assessing the integrative qualities of students’ work in 

interdisciplinarity, it is important that teachers identify “points where insights from 

different disciplines have been brought together and articulating the cognitive advantage 

of these insights” (p. 338). In other words, students’ construction of new insights depends 

on their ability to make connections of the knowledge and skills learned from the 

different disciplines and how these connections enable them to advance their own 

understanding of the world. Furthermore, one of the foundational principles of school 

interdisciplinarity requires a “strong interrelationship between the cognitive (or 

epistemological), practical (or pragmatic and social); and human (or ontological) 

dimensions” (Lenoir & Hasni, 2016, p. 2450). Hence, the novel insights students 
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construct in interdisciplinarity is not only limited to novel insights that are cognitive in 

nature but also the practical and humanistic dimensions, which are interrelated and 

equally necessary in advancing one’s understanding of the world (Boix Mansilla & 

Wilson, 2020; Lenoir & Hasni, 2016). In short, the nature of novel insights is cognitive, 

practical, humanistic, or an interrelationship among these three. However, in order for 

students to effectively make connections and construct novel insights, authentic 

integration needs to happen, which most schools find challenging (Di Camillo, 2015). 

The Degree of Integration  

The different types of curriculum integration, such as cross-disciplinary, 

multidisciplinary, and interdisciplinary, demand various degrees of integration (Berlin & 

Lee, 2005), which present a challenge in terms of designing and implementing authentic 

interdisciplinary learning experiences. By using the pragmatic constructionist 

epistemology of interdisciplinarity, Boix Mansilla et al. (2009) highlighted the value of 

integration when they posited that “the integration of disciplinary insights and views that 

yields a new visual model, explanation, insight, or solution is essential in 

interdisciplinary understanding” (p. 338). In interdisciplinary learning, as students bring 

together knowledge and skills from different disciplines, the novel insights that arise 

create a cognitive advantage of interdisciplinarity over a single-disciplinary approach 

because of the impossibility of occurrence through a single-disciplinary approach. Thus, 

the degree of integration in interdisciplinary learning is key in order for students to 

construct novel insights. 
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Scholars have used different levels of integration to describe interdisciplinary 

teaching and learning in schools. Shapiro and Dempsey (2008) considered thematic 

integration, which connects subjects in themes, the lowest level of integration. This type 

of integration may be more common in multidisciplinary than interdisciplinary 

approaches. The next level of integration is knowledge integration, in which students find 

connective relationships from the knowledge and skills in the disciplines involved. The 

third type is learner-initiated integration, a step above knowledge integration, where 

students discover connections on their own by using background knowledge and 

independently integrating new connections (Shapiro & Dempsey, 2008). Both knowledge 

and learner-centered integration are the types of integration expected in 

interdisciplinarity.  

Furthermore, Pountney and McPhail (2017) introduced the idea of a continuum of 

integration to distinguish its different levels: functional or pragmatic integration at one 

end of the spectrum and principled integration at the other. Thus, although there are 

several levels of integration in interdisciplinary teaching, the type of integration that aids 

students in constructing novel insights is essential in effective integration.   

Approaches to Interdisciplinary Teaching  

There are several curriculum approaches to interdisciplinarity, based on the type 

of inquiry students and teachers pursue in the classroom. Nikitina (2006) described one 

approach known as contextualizing, which places facts and concepts in cultural and 

historical contexts. Another approach mentioned is conceptualizing, which identifies the 

core concepts pertinent to the different disciplines and establishes an explicit connection 
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among them. Lastly, problem centering is an approach that promotes the investigation of 

real-world issues by using knowledge and modes of thinking from different disciplines 

(Nikita, 2006). These approaches to interdisciplinary learning are consistent with the 

tenets of the pragmatic constructionist epistemology’s particularly purposeful learning 

that centers student inquiries on complex human issues and disciplinary grounding, which 

emphasizes subject-specific knowledge and skills as foundation for integration (Boix 

Mansilla, 2010).   

Communities as Social Contexts 

Some schools have used their communities as the social contexts of their inquiries 

(Venville et al., 2008). Other schools have leveraged service learning as opportunities for 

students to participate and solve issues in their communities and a way to develop 

democratic citizenship (Dowden, 2007). In either case, parental support and support from 

other members of the community were important in designing authentic interdisciplinary 

inquiries because students needed to venture beyond the walls of the classroom in order 

to address their real-world issues (Arrowsmith & Wood, 2014). Hence, in 

interdisciplinarity, students benefit from the experiences and expertise of other 

professionals and community members as they explore important issues. 

Team Teaching  

In designing and implementing interdisciplinary teaching, a team-teaching 

approach can make interdisciplinary learning richer. This collaboration of teachers from 

different disciplines is beneficial because the connections among the different subjects 
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are better. In some cases, this approach could also lessen the stress among teachers, 

especially those who are new to interdisciplinary teaching (Brand & Triplett, 2012). 

A quasi-experimental study on the team-teaching model with three teachers and 

six classes in a suburban high school in Taiwan revealed that the proposed team teaching 

model was feasible in the given educational setting. Chang and Lee (2010) reported, “No 

class time was lost, and subject teachers successfully conducted problem-based learning 

activities” (p. 961). However, in a case study on conflict that arose from team-taught 

interdisciplinary courses, Shapiro and Dempsey (2008) found that, although some 

teachers gained friendships and new knowledge from each other’s subjects, some 

teachers became frustrated in their loss of autonomy in teaching. Unfortunately, Shapiro 

and Dempsey (2008) concluded that there were no specific solutions to solving conflicts 

arising from using a team-teaching approach to interdisciplinarity. Although this study 

targeted higher education, its implications regarding the importance of teachers’ 

awareness of the different content, relationships, identities, and processes are vital in 

designing and implementing an effective team-teaching approach in interdisciplinarity. 

Interdisciplinary Problem-Based Learning  

Researchers have reported that an effective framework to use in implementing an 

interdisciplinary curriculum is using inquiry learning strategies like problem-based 

learning (PBL), design-based learning (DBL), and project-based learning (PjBL). 

According to Brassler and Dettmers (2017), by adding interdisciplinarity to these inquiry-

based learning approaches, students’ products or projects reflect the application of 

different information and ways of thinking, which makes them more innovative and 
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relevant. Brassler and Dettmers (2017) compared interdisciplinary PBL and PjBL and 

found that students benefited more from interdisciplinary PBL than interdisciplinary 

PjBL in terms of students’ development of “interdisciplinary skills, reflective behavior, 

and disciplinary perspectives” (p. 1). 

Walker and Leary (2009) defined PBL as a student-centered approach in which 

students solve inherently interdisciplinary, authentic problems that require students to 

investigate multiple subjects in order to generate solutions. This definition of PBL 

highlights its association with interdisciplinary learning, since students have to inquire 

into several disciplines in order to come up with possible solutions for complex, 

challenging, and open-ended problems (Scheer et al., 2012). In addition, Ertmer et al. 

(2009) found that implementing this type of learning in the classroom shifted teachers’ 

roles to coaches or facilitators who assisted students with prompts and relevant resources, 

as well as extended students’ ideas by giving them helpful feedback in the problem-

solving process.   

Another benefit of PBL is that students work in small groups, allowing them 

greater control over their learning than in traditional settings. Most importantly, Walker 

and Leary (2009) discovered that students solved authentic interdisciplinary problems 

and developed, synthesized, or applied knowledge and skills as they engaged in the 

process of designing solutions. Thus, in a problem-based interdisciplinary approach to 

teaching and learning, students are at the center of the learning process and teachers are 

guides to assist the students in developing their ideas of potential solutions to problems.  
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Numerous researchers of studies in the K-12 grades in different countries drew 

positive conclusions about the effect of PBL on students’ learning outcomes. For 

example, in a qualitative synthesis of meta-analysis comparing traditional methods of 

teaching with PBL, Stroeble and Barnveld (2009) found PBL superior to traditional 

learning in terms of “long term retention, skill development, and satisfaction of students 

and teachers” (p. 46) measured using standardized tests. In another meta-analysis 

involving 82 studies of PBL, Walker and Leary (2009) concluded that PBL had a small 

effect size (d = 0.13) on learning outcomes, although the studies lacked homogeneity. 

Wan Husin et al. (2016) conducted a quantitative study with 125 secondary Malaysian 

school students exposed to project-oriented, problem-based learning and discovered a 

statistically significant increase in students’ development of 21st-century skills. In 

addition, Ravitz’s (2009) summary of PBL research from 1976 to 2007 showed that the 

impact of PBL was most favorable when measuring “a wide range of outcomes” (p. 5); 

PBL was “effective for outcomes beyond standardized tests” (p. 5); and PBL showed 

“considerable promise beyond the field of medical education” (p. 5). Therefore, PBL’s 

positive results on student outcomes make it an effective framework in implementing 

interdisciplinary learning. 

Although past research showed an overall positive impact of PBL, scholars have 

recommended further exploration of this approach. For example, Ravitz (2009) called for 

further investigation on the impact of inquiry approaches similar to PBL, such as design-

based and project-based learning, to identify key outcomes to assess in PBL. Strobel and 

Barneveld (2009) suggested an examination of the support structure for scaffolding, 
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coaching, and modeling strategies for successful facilitation of PBL. Furthermore, 

Walker and Leary (2009) implied the need for an in-depth investigation of the different 

types of problems explored in PBL and further studies of the use of PBL in 

“underrepresented disciplines” (p. 27). Moreover, because most of the studies of PBL 

addressed the content areas of medicine and higher education, scholars highlighted the 

need to study PBL’s impact on secondary school students (Ravitz, 2009; Strobel & 

Barneveld, 2009). Hendry et al. (2017) emphasized the importance of conducting a 

longitudinal study of alumni trained in PBL, for it could shed more light on PBL’s impact 

on motivation and achievement.  

Integrated Science, Technology, Engineering, and Mathematics 

Educators have utilized PBL as an interdisciplinary approach to teaching science, 

technology, engineering, and math (STEM). STEM learning has become one of the main 

strategies in preparing students to thrive in the global economy of this century (Becker & 

Park, 2011). Fan and Yu (2017) maintained that the increasingly integrated and complex 

technological problems facing our society can only be solved through applying 

interdisciplinary knowledge and skills. Thus, an interdisciplinary approach in solving 

real-world problems helps students develop knowledge and capabilities in STEM 

subjects. 

For some educators, STEM education means integrated or interdisciplinary STEM 

for the different subjects connected through an authentic context to improve student 

learning (Asghar et al., 2012). Shernoff et al. (2017) defined STEM education as the use 

of knowledge and practices in the different STEM disciplines to create student-centered 
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learning experiences in which “students investigate and engineer solutions to problems 

and construct evidence-based explanations of real-world phenomena” (p. 3). This 

definition of STEM education mirrors Boix Mansilla’s (2010) definition of 

interdisciplinary learning. Thus, STEM education has focused on authentic and 

interdisciplinary STEM where instruction of STEM subjects is integrated, rather than 

taught as separate disciplines. 

A meta-analysis of 28 studies by Becker and Park (2011) showed that integrative 

efforts in science through a design-based learning approach in constructing and 

transferring new science knowledge and skills in solving real-world design problems 

produced a significant increase in science knowledge. A study of engineering education 

that integrated math and science in engineering problem-solving revealed that students 

showed deep understanding of not only the science and math concepts but also the 

significance of what they were learning. Furthermore, Akbuga (2018) contended that an 

interdisciplinary teaching approach in math has the potential to “bridge abstract concepts 

in mathematics to practices in science, technology, and engineering subjects” (p. 8). 

Becker and Park (2011) concluded that integrated STEM had an overall positive effect on 

students’ learning. In addition, in terms of types of integration, the incorporation of all 

four subjects had the highest effect size. 

Fan and Yu (2017) had similar results in their quasi-experimental study with high 

school students in Taiwan. The researchers sought to determine the effectiveness of an 

integrative STEM approach on students’ learning performance. Fan and Yu (2017) found 
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that students exposed to this method significantly outperformed their peers in terms of 

“conceptual knowledge” (p. 107) and “higher-order thinking skills” (p. 107).    

However, important limitations in applying the results of the studies in integrative 

STEM must be considered. For example, Becker and Park (2011) concluded that the 

integration of all four subjects had the highest effect size among the types of integration 

despite the fact that their meta-analysis included very few quantitative studies and only 

one study that integrated all four STEM subjects. In addition, Fan and Yu (2017) used 

two different schools in their control and treatment groups, an important variable they did 

not adequately control. Furthermore, it is also important to note that most of the studies in 

integrative STEM learning were not specific in the types of integration used.  

In a similar study in STEM learning, Hansen and Gonzalez (2014) found different 

results, for their study of middle school achievement in math and science using authentic 

STEM learning resulted in a modest positive relationship with math and no significant 

association with science. This was a surprising result given that taking notes and listening 

during traditional lessons resulted in similar results as authentic STEM instruction. 

Hansen and Gonzalez (2014) concluded that STEM strategies such as interdisciplinary 

learning were not necessarily unique in advancing student learning in comparison to 

traditional approaches. Although this study spanned three years for fifth- through eighth-

grade students in North Carolina, its use of student-reported surveys introduced inter-

rater reliability issues (Hansen & Gonzalez, 2014). This issue could have played a role in 

the surprising results, which contradicted prior research. Regardless, although several 

studies have posited the positive growth of students’ cognitive development, some 
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scholars found that interdisciplinary learning has the same effects as other curriculum and 

instructional efforts on students’ standardized test achievement.  

Although several studies have been done in exploring STEM and integrative 

approaches to STEM learning, Becker and Park (2011) called for more empirical research 

on integrative STEM approaches on students’ achievement, integration of all four STEM 

subjects, and the effects of integrative approaches by grade level. In addition, Becker and 

Park argued for the need to investigate complex issues in schools in order to understand 

better classroom practices that affect learning. Hence, although several studies conveyed 

an overall positive impact of integrative approaches to STEM, the implications and 

practical applications of research in implementing a problem-based approach to 

interdisciplinary STEM learning need careful review considering the level of rigor, 

reliability, and validity of these studies. 

Assessment of Interdisciplinary Learning 

Boix Mansilla’s (2010) pragmatic constructionist theory of interdisciplinary 

understanding emphasizes that interdisciplinarity is a means towards achieving an end— 

the construction of novel insights. Hence, assessment of interdisciplinary understanding 

is key in evaluating interdisciplinarity’s effectiveness in achieving its purpose. Following 

the pragmatist constructionist epistemology of interdisciplinary learning, which also 

served as the theoretical framework of my study, Boix Mansilla and Duraising (2007) 

described four dimensions of assessment in interdisciplinarity: “purposefulness, 

disciplinary grounding, integration, and critical awareness” (p. 339). Evaluation of 

students’ interdisciplinary work or learning output is possible through the disciplinary 
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grounding, which refers to the use of pertinent disciplinary insights as well as the extent 

of integration of these disciplinary insights to advance understanding. Lastly, assessment 

of students’ work can be in terms of how it critically evaluates the benefits and 

limitations of integration (Boix Mansilla & Duraising, 2007).  

Although assessing students’ work in interdisciplinary courses is important to 

evaluating the achievement of its purpose, studies have shown that some teachers lacked 

confidence in assessing students’ interdisciplinary work (Boix Mansilla & Duraising, 

2007; Lam et al., 2013). In a study of faculty’s analysis of students’ interdisciplinary 

work in four universities in the United States, teachers were able to confidently describe 

qualities and advantages of interdisciplinary work in terms of pedagogical aims but had 

doubts and self-criticisms about assessment of interdisciplinary work (Boix Mansilla & 

Duraising, 2007). The researchers pointed out that the focus in assessing students’ work 

in interdisciplinary courses should not be on the level of integration but the extent of 

cognitive advancement that resulted in the integration of the disciplines. Hence, generic 

criteria in assessing interdisciplinary outcomes are insufficient in characterizing students’ 

interdisciplinary achievement (Boix Mansilla et al., 2010). Instead, the use of an 

interdisciplinary assessment framework like that developed by Boix Mansilla and 

Duraising (2007) provides a common language for teachers from different disciplines to 

assess the quality of students’ work in interdisciplinarity. Although Boix Mansilla and 

Duraising (2007) conducted their study in the higher education setting, its implications 

are applicable to secondary school settings where most schools’ assessment systems and 

priorities do not match with interdisciplinary learning (Lam et al., 2013).  
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Challenges of Interdisciplinary Teaching  

Despite having frameworks like problem-based learning, implementing an 

interdisciplinary approach to curriculum and instruction still may pose challenges for 

educators. These challenges include external factors such as the school’s organization or 

structure, lack of time, and lack of administrative support (Arrowsmith & Wood, 2014; 

Asghar et al., 2012; Dowden, 2014; Weinberg & McMeeking, 2017). Internal factors 

include teachers’ varied conceptualization of interdisciplinary teaching, lack of 

interdisciplinary pedagogical content knowledge (IPCK), and lack of confidence (Asghar 

et al., 2012; McPhail, 2018; Ring-Whalen et al., 2018; Venville et al., 2008; Weinberg & 

McMeeking, 2017). Epistemological challenges of interdisciplinary teaching include the 

lack of clarity on its definition, its focus on skillful pedagogy, and lack of focus on 

disciplinary grounding (Boix Mansilla & Duraising, 2007; McPhail, 2018). 

External Challenges 

In most schools, the schedule and other organizational structures are based on the 

more common disciplinary approach to teaching (Weinberg & McMeeking, 2017). This 

organizational structure makes it difficult for teachers to find collaborative time to design 

interdisciplinary units with colleagues from other disciplines. Weinberg and McMeeking 

(2017) posited that this barrier also makes the implementation of interdisciplinary 

teaching complicated because students still receive instruction in the different disciplines 

instead of together by the different teachers involved in the interdisciplinary unit of study. 

Furthermore, schools’ emphasis on high-stakes testing behooves teachers to focus first on 

preparing students for tests instead of engaging them in authentic learning. Therefore, 
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teachers who try to implement interdisciplinary teaching face different tradeoffs, such as 

meeting standards, exercising different levels of control in teaching, and collaborating 

with colleagues (Weinberg & McMeeking, 2017). 

According to Dowden (2014), the departmentalization of subjects in schools 

creates subcultures within the disciplines, which present challenges to interdisciplinarity. 

Moreover, Dowden (2014) claimed that this departmentalization of subjects makes it 

difficult for teachers to foster collaboration among colleagues from across separate 

disciplines. Teachers find it hard to arrange planning meetings with colleagues from other 

disciplines who are working on different schedules. Additionally, because students’ 

schedules are based on single-discipline timetables, teachers find it challenging to arrange 

the logistics for implementing interdisciplinary courses because students are in different 

classes (Asghar et al., 2012). Furthermore, the lack of open and flexible spaces for 

accommodating large groups of students at a time to support several teachers teaching 

together is another barrier to implementing interdisciplinary courses (Arrowsmith & 

Wood, 2014). Thus, teachers who try to implement interdisciplinarity ask their 

administrators for flexibility in scheduling classes, dedicated collaborative planning 

meetings, and open spaces for learning in order to effectively implement this approach to 

teaching (Arrowsmith & Wood, 2014; Weinberg & McMeeking, 2017). 

Another external barrier to interdisciplinary teaching in schools is the tension 

between covering the curriculum content and the time needed to pursue inquiry-based 

learning such as interdisciplinary PBL. Because of the pressure for students to do well on 

high-stakes tests, some teachers feel that interdisciplinarity takes away time from test 
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preparations. This overreliance on standardized testing to measure students’ knowledge 

does not encourage assessment practices that gauge students’ critical-thinking and 

problem-solving skills (Asghar et al., 2012). Studies reveal that when schools value high-

stakes testing, teachers abandon student-centered strategies such as inquiry-based and 

interdisciplinary learning in favor of factual and basic skill practices (Brand & Triplett, 

2012). Thus, the discipline-based organizational structures of schools and the focus on 

high-stakes tests present external challenges for teachers to design and implement 

interdisciplinary learning experiences for students. 

Internal Challenges 

One of the internal barriers to the effective implementation of interdisciplinary 

teaching in secondary schools is teachers’ varied conceptualizations of integration, which 

lead to different ways of creating, developing, and implementing interdisciplinary 

curricula (Ring-Whalen et al., 2018). Teachers’ conceptions of interdisciplinarity play a 

crucial role in what teachers decide to incorporate and emphasize in their teaching. 

Hence, schools should give importance to addressing teachers’ beliefs about 

interdisciplinarity in addressing its challenges (Arrowsmith & Wood, 2014; Ring-Whalen 

et al., 2018). As van Maanen (1988) argued, teachers’ own philosophical orientations, 

contexts, and experiences play a significant role on how they approach teaching and 

learning. Therefore, it is important to address teachers’ conceptualization of 

interdisciplinary teaching in professional development so that they get a clear picture of 

what interdisciplinary learning looks like in their own classrooms. 
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Some studies revealed that teachers were often unfamiliar with curriculum 

integration models like interdisciplinarity and its epistemological bases (Arrowsmith & 

Wood, 2014). Additionally, Dowden (2014) and Lam et al. (2013) found that some 

secondary school teachers educated as specialists in specific disciplines tended to be less 

inclined to interdisciplinarity than teachers educated as generalists. Weinberg and 

McMeeking (2017) explained that one reason for this is because of their strong affiliation 

to their identities as subject teachers and their beliefs that interdisciplinarity requires them 

to teach beyond their own body of knowledge. Therefore, some teachers see themselves 

as knowledgeable of their own subjects but think they do not have the expertise to teach 

in other disciplines (Lam et al., 2013; Weinberg & McMeeking, 2017).  

Teachers who have more positive views towards interdisciplinarity also face 

several barriers. One of these challenges is their lack of experience and training in 

curriculum integration, which makes them doubt the feasibility of implementing 

interdisciplinarity in their own classrooms (Lam et al., 2013). Another significant internal 

barrier to implementing interdisciplinary teaching in schools is teachers’ lack of 

interdisciplinary pedagogical content knowledge (IPCK) (Weinberg & McMeeking, 

2017). IPCK focuses on having subject matter knowledge for teaching when disciplines 

converge, as well as knowledge of the appropriate methods for teaching pertinent 

concepts in the different subjects in ways that are comprehensible (Shulman, 1986). 

Because interdisciplinary teaching involves the integration of different disciplines in 

order to solve issues or problems, teachers need to attain proficiency in choosing the most 

pertinent concepts from their disciplines, possess abilities to teach these concepts, and 
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consider that they will cross the boundaries of their own disciplines. Therefore, teachers 

are essential to successful implementation of interdisciplinarity, making it imperative that 

they examine and address their conceptions and beliefs about interdisciplinarity and their 

roles as interdisciplinary teachers. They should also receive support in terms of 

professional development and training to develop their IPCK and confidence in teaching 

using an interdisciplinary approach. These steps are important in addressing the 

challenges of implementing interdisciplinary learning in schools. 

Epistemological Challenges 

One of the strongest criticisms in integrated curriculum is its lack of an 

epistemological framework. Although research in interdisciplinary teaching is abundant 

in providing evidence of its pedagogical benefits, such as increased in students’ 

enjoyment, interest, motivation, and self-esteem (Becker & Park, 2011; Jolley & Ayala, 

2015; Lawless & Brown, 2015; MacMath et al., 2010; McGehee, 2001; Pountney & 

McPhail, 2017; Zhan et al., 2017), one of the criticisms against interdisciplinarity is that 

it is focused more on “skillful pedagogy” (McPhail, 2018, p. 71) than on content. Thus, 

although research in interdisciplinary teaching generally show positive benefits, it is not 

completely clear what cognitive gains it affords to students beyond motivation and 

improved test results (Preus, 2012; Spintzyk et al., 2016; Treacy & O’Donoghue, 2014). 

Because of the importance of interdisciplinary teaching on students’ learning, 

some scholars have contributed to the conversation of having an epistemological 

framework of interdisciplinarity. Boix Mansilla (2010, 2017) posited the pragmatic-

constructionist epistemology of interdisciplinary understanding, which places emphasis 
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on cognitive advancement through strong disciplinary grounding. In other words, Boix 

Mansilla believed that, in order to have high-quality interdisciplinary learning, strong 

disciplinary understanding must come first. Lenoir and Hasni (2016), Treacy and 

O’Donoghue (2014), and McPhail (2018) also echo this idea in their postulations that 

disciplinary learning complements interdisciplinary learning, instead of being a 

replacement. In summary, some scholars placed the value of interdisciplinary teaching as 

a supplement to the more common disciplinary approach to curriculum and instruction, 

which may provide value-added learning outcomes to students. 

Critiques of Interdisciplinarity 

Some scholars have claimed there is no clear evidence that curriculum integration 

approaches like interdisciplinarity have a value-added benefit to student learning 

compared to single-discipline approaches (McPhail, 2018; Treacy & O’Donoghue, 2014). 

Other educators and scholars have expressed views of interdisciplinarity as a fad that 

requires restriction in academia and absentia in secondary schools. They contended that 

only single-disciplinary teaching can guarantee an effective education (Ghisla et al., 

2010).  

Critiques against interdisciplinarity include claims of its potential for lower 

academic quality (Naidoo, 2010) and doubts regarding its likelihood of promoting deep 

synthesis that allows students to gain novel theoretical insights (Pountney & McPhail, 

2017). Furthermore, there is a lack of theorizing about how interdisciplinary teaching 

might promote deep learning (Lattuca et al., 2017), and research has been ambivalent 

about its learning outcomes (Venville et al., 2008). In sum, curriculum integration like 
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interdisciplinarity remains a debated topic among scholars in terms of both its nature and 

learning outcomes (Rennie et al., 2011). 

Gaps in Research 

A review of interdisciplinary learning of over 60 years indicated that students do 

well or slightly better than in single-discipline programs (Vars, 2000). However, 

Wineburg and Grossman (2000) cited the lack of rigorous empirical evidence to support 

this claim about the effectiveness of interdisciplinarity. Moreover, Czerniak et al. 1999) 

also claimed only a few empirical studies existed that supported the view that curriculum 

integration approaches like interdisciplinarity are better than a well-designed unit or any 

single-discipline-based curriculum. The existing literature on interdisciplinarity mostly 

described programs and how to implement them, but it failed to describe what actually 

happens when students engaged in this curriculum approach (Hansen & Gonzalez, 2014). 

Furthermore, McPhail (2018) argued that curriculum integration was well-studied from a 

pedagogical point of view, but there was a lack of clarity of interdisciplinarity from an 

epistemological perspective. 

The majority of literature on interdisciplinarity mainly addressed advocacy and 

critique (Applebee et al., 2007). For example, in Australia, there was little empirical 

research that “specifically investigates the pedagogical effectiveness of curriculum 

integration in the middle years’ context” (Pendergast et al., 2012, p. 14). Moreover, there 

was a scarcity of empirical research on the practical integration of science and 

mathematics, as well as the effects of integrative approaches among STEM subjects to 

students’ achievement (Becker & Park, 2011). In higher education, research into 
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interdisciplinary teaching and learning were limited and explorative (Brassler & 

Dettmers, 2017), and only a few studies supported interdisciplinarity’s positive effects on 

learning (Latucca et al., 2004). 

Because of the complexity of interdisciplinary synthesis as a construct, some 

scholars were not surprised at the lack of cognitive studies of interdisciplinary learning 

(Boix Mansilla, 2010). Several researchers called for studies that show successes in 

interdisciplinarity and focus on students’ learning experiences (Lattuca et al., 2004). For 

example, Zhan et al. (2017) called for more research on the relationship of students’ 

beliefs, experiences, and learning outcomes in interdisciplinarity. Brassler and Dettmers 

(2017) recommended conducted studies on students’ perceptions of the coherence of 

interdisciplinarity’s intended learning outcomes, activities, and assessment. In addition, 

Weinberg and McMeeking (2017) posited that researchers need to study the impacts of 

integration on student outcomes first before a more robust manner of studying integration 

is possible. Furthermore, Boix Mansilla et al. (2009) asserted that a picture of cognitive 

development of students’ interdisciplinary thinking would help identify benchmarks and 

misconceptions of interdisciplinarity. 

In terms of methodology in research, Spintzyk et al. (2016) suggested further 

research that investigates qualitative means of measuring students’ knowledge gain in 

interdisciplinarity. For example, Brassler and Dettmers (2017) proposed that qualitative 

interviews could shed more light on what students are learning and the difficulties they 

face in interdisciplinary learning. Moreover, Brand and Triplett (2012) recommended 

studies that include extensive classroom visits. Thus, although ample research on 
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interdisciplinary teaching exists, few of these studies are qualitative empirical studies on 

how interdisciplinarity improves students’ learning. 

Summary 

This chapter contained the scholarship concerning interdisciplinary teaching and 

learning, its benefits, and challenges. There is a lack of clarity on the definition of 

interdisciplinarity. The key to having a clear and common definition of interdisciplinarity 

is to explicitly examine the meaning of interdisciplinary understanding. A pragmatic-

constructionist epistemology sheds more light on how interdisciplinarity advances 

students’ understanding; therefore, it is appropriate as a framework for describing 

interdisciplinary learning. In addition, analysis of the literature revealed 

interdisciplinarity’s potential to enhance students’ educational experiences in secondary 

schools. However, there is also the need to use the pragmatic constructionist theory as a 

framework to extend the conversation on what novel insights students develop and how 

they develop them in interdisciplinary studies. 

There are several benefits of interdisciplinarity, and the demand for preparing 

students for the 21st-century highly globalized society has spurred its recent revival. 

Although there are several frameworks and approaches for designing and implementing 

interdisciplinarity in schools, most schools have not been successful in implementing 

interdisciplinarity due to several challenges. Moreover, some scholars have posited that 

there is no clear evidence that interdisciplinarity has a value-added benefit to student 

learning when compared with single-discipline approaches. Furthermore, the majority of 

the research in interdisciplinarity focused on pedagogy, and there is a lack of qualitative 
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research on how interdisciplinarity advances students’ understanding. Therefore, due to 

interdisciplinarity’s potential to benefit students in schools, more empirical research is 

necessary to find out what students actually learn from this approach to curriculum and 

instruction.  

Chapter 3 provides an explanation and rationale for the qualitative single case 

study methodology used to explore what seventh graders learn and how they learn in 

interdisciplinary studies. Also included are descriptions of participants and the data 

collection process. In addition, Chapter 3 describes the procedures used for analyzing the 

data and the steps taken to address researcher bias, ensure trustworthiness, and safeguard 

the research participants.  
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CHAPTER 3 

METHODOLOGY 

The purpose of this research was to understand what novel insights seventh-grade 

students construct and how they construct them in the course of an interdisciplinary 

study. Although several studies have described the benefits of interdisciplinarity (Becker 

& Park, 2011; MacMath et al., 2010; Spintzyk et al., 2016; Weinberg & McMeeking, 

2017), there is little knowledge on the value-added cognitive benefits of 

interdisciplinarity to students’ learning (McPhail, 2018; Treacy & O’Donoghue, 2014). 

Thus, it is important for educators to understand what new understandings 

interdisciplinarity promote to students’ learning. 

This chapter provides the rationale for the research strategy as well as description 

of the design, data collection, and data analysis for this qualitative single case study. 

Furthermore, this chapter includes a discussion of my role as a researcher and my biases. 

The chapter concludes with an explanation of the ethical issues and trustworthiness of the 

study. 

The two primary questions that served as my guideposts in this study were:   

1. What novel insights do students construct in the course of interdisciplinary 

studies? 

2.  How do students construct novel insights in the course of interdisciplinary 

studies? 
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The following secondary questions further guided my study:  

1. How do students integrate knowledge and skills from different disciplines in 

interdisciplinary studies? 

2. How do students connect what they are learning in an interdisciplinary study 

to their own experiences within and beyond the academic environment? 

Research Design 

Crotty (1998) delineated four elements of the research process for qualitative 

research: epistemology, theoretical framework, methodology, and methods. Boix 

Mansilla’s (2010, 2017) pragmatic constructionist theory guided the focus of this inquiry 

by providing a philosophical grounding for the epistemology and the theoretical lens 

through which I frame the research. Furthermore, I used a qualitative case study design as 

my methodology with document analysis, class observations, and interviews as data 

collection methods. 

Pragmatic Constructionism as Epistemology and Framework 

An epistemology provides the philosophical grounding that guides the researcher 

in deciding what kind of knowledge is possible, as well as in ensuring that this 

knowledge is adequate and legitimate (Crotty, 1998). The pragmatic constructionist 

epistemology is rooted in the philosophical framework of both pragmatism and 

constructionism. The pragmatist aspect of this epistemology “puts a premium on the 

purpose of inquiry” (Boix Mansilla, 2017, p. 267). Furthermore, a pragmatist stance as 

postulated by John Dewey asserts that knowledge is always provisional and subject to 

continuous revision (Maddux & Donnett, 2015).   
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The constructionist stance of the pragmatic constructionist epistemology posits 

that the main purpose of the research inquiry is not the acquisition of propositional 

knowledge or truths but the advancement of understanding, which is broad, deep, and 

revisable (Boix Mansilla, 2017; Elgin, 1996; Maddux & Donnett, 2015). Moreover, this 

advancement of understanding involves the construction of “a system of thought in 

reflective equilibrium” (Elgin, 1996, p. ix), which means that “its components are 

reasonable in light of one another and the account they comprise is reasonable in light of 

our antecedent convictions about the subject at hand” (Elgin, 1996, p. ix). Elgin (1996) 

further explained that it is important to realize that our initial conceptions about a subject 

are inchoate and maybe inconsistent; hence, it is important to treat our starting points as 

“touchstones that guide but do not determine the shape of our construction” (p. 107). I 

applied this epistemology in my research by viewing my initial conceptions, assumptions, 

and theories of my research as the starting points of my inquiry. Furthermore, my ability 

as a researcher to constantly criticize, change, reinterpret, and reject initial propositions 

when more reasonable ones evolve from my inquiry allowed me to develop a deep 

understanding of the phenomenon I investigated (Boix Mansilla, 2017; Elgin, 1996). 

I also utilized Boix Mansilla’s (2010, 2017) pragmatic constructionist theory as 

the theoretical lens through which I framed my assumptions and propositions. The 

pragmatic constructionist epistemology, which illuminates how students can develop a 

better understanding of the world through the synthesis of disciplinary insights, posits 

four key instructional principles in interdisciplinarity: disciplinary purpose, disciplinary 

grounding, leveraging integration, and having a critical stance (Brassler & Dettmers, 
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2017). Both the pragmatic and constructionist stances point to interdisciplinary 

understanding that is purposeful, pluralistic, and provisional. 

Qualitative Case Study as Methodology 

The use of a qualitative case study design allowed me to address the interpretive 

nature of the research questions and achieve the end goal of this study, which was to 

promote a better understanding of what novel insights students might construct and how 

they constructed these novel insights in the course of interdisciplinary studies. The use of 

a qualitative approach provided the flexibility to respond to the participants and use 

initial data interpretations to build on subsequent data collection and analysis (Bazeley, 

2013), which promoted the development of an in-depth understanding of the case.  

According to Yin (2003), the use of a single case study is appropriate when the 

case represents either a critical or a unique case. In this qualitative case study, the case 

was the seventh-grade class that explored a unit of study through an interdisciplinary 

learning approach. Interdisciplinary learning is not a common practice in many schools. 

However, as the interdisciplinary unit (IDU) formed a unique learning experience for the 

students in this case, it produced a critical case to study that addresses the gap in research 

not investigated fully by previous researchers. Furthermore, the unit of analysis was the 

novel insights that a group of seventh-grade students constructed and the ways they 

constructed them over the course of an IDU (Yin, 2003). The context of the study was the 

teaching and learning of the seventh-grade IDU, “A Story Beyond Numbers,” which 

involved two subject groups, math and English, implemented by teachers experienced in 
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designing and implementing IDUs using the International Baccalaureate Middle Years 

Program (IBMYP) framework.  

The data collection process and analytical methods centered around what novel 

insights students were constructing and how they were constructing them in an IDU. 

Thus, the case study questions, study propositions, unit of analysis, links of data to the 

study propositions, and the criteria for interpretation formed the aspects of this case study 

(Yin, 2003). 

Document analysis, class observations, focus group interviews with students, and 

one-on-one, semi-structured interviews with teachers formed the data collection. 

Document analysis is the “systematic process of reviewing and evaluating documents—

both printed and electronic (computer-based and Internet-transmitted) materials” (Bowen, 

2009, p. 27) in order to gain empirical knowledge. I examined two types of documents in 

this study: teachers’ unit plans and students’ assessment documents. The use of document 

analysis in combination with other methods is a way to triangulate data (Bowen, 2009).  

Conducting class observations enables researchers to see things firsthand, which 

allows for the recording of behavior as it is happening in real time. According to Merriam 

and Tisdell (2016), class observations provide an opportunity to triangulate emerging 

findings. Moreover, interviews allow the researcher to obtain “descriptions of the life 

world of the interviewee in order to interpret the meaning of the phenomenon” (Kvale & 

Brinkmann, 2009, p. 6). This study involved two types of interviews: focus groups with 

students and one-on-one, semi-structured interviews with teachers. Merriam and Tisdell 

(2016) postulated that a focus group interview allows the participants to share their own 
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views, listen to their peers’ perspectives, and perhaps refine their own views in light of 

the discussion. Furthermore, in each one-on-one, semi-structured interview with the 

teachers, the interview questions were less structured, which allowed for flexibility 

(Merriam & Tisdell, 2016), enabling me to use the interviews to clarify and corroborate 

information obtained from other procedures.  

Using a qualitative case study permitted me to fully investigate a complex and 

contemporary phenomenon through the use of various sources of evidence to ensure that 

the data collected from multiple sources converged, or triangulated (Yin, 2003). In 

addition, the case study design allowed me to retain the holistic and meaningful 

characteristics of the real-life context of the case in this study (Yin, 2003). Therefore, a 

qualitative case study enabled me to conduct this case in a real-life context and develop 

an in-depth understanding of students’ new insights using an interdisciplinary approach. 

Hence, a qualitative single case study design was the most appropriate research design in 

promoting a better understanding of this complex, real-life phenomenon (Stake, 1995).  

Research Site 

I used a critical case sampling method to select the site of this study. This 

sampling method was key in selecting a site that would yield the most pertinent 

information and have the biggest impact on the development of knowledge (Patton, 

2001). Using a critical case sampling method facilitated the study of a school site that had 

been implementing interdisciplinary teaching and learning as part of their curriculum for 

some time. In addition, a site that based its interdisciplinary program on Boix Mansilla’s 

(2010, 2017) pragmatist-constructionist epistemology of interdisciplinarity further 



60 

 

provided pertinent information in understanding what novel insights students constructed 

and how they constructed them in an interdisciplinary study using this theoretical lens.   

The site chosen for this study was The Interdisciplinary School (TIS) 

(pseudonym). TIS, a nonprofit private international school in the Southeastern United 

States, served a student population of approximately 1300 in grades 3K-12. In addition, 

students, parents, teachers, and staff represented over 90 different nationalities, and 

approximately 60 different languages were represented in the school community. About 

60% of the students at TIS were local residents, and about 40% were international. 

Moreover, the faculty members represented about 40 different nationalities. The school’s 

Early Learning Center offered a full immersion language program in Spanish, French, 

German, or Mandarin for 3K to 4K students. Students in 5K through grade five were in a 

dual-language immersion program in English and French, German, Spanish, or Mandarin. 

In Secondary School, English was the main medium of instruction, and students 

continued their studies in the different languages in subjects such as language and 

literature, language acquisition, and individuals and societies. Furthermore, the school’s 

mission focused on developing students to become courageous leaders who could shape 

their world for the better. 

TIS was located in an affluent area of a metropolitan city in the Southeastern 

United States. Parents paid between $24,000 to $27,000 in annual tuition for each child to 

matriculate in the school. Although TIS had a financial aid program that provided 

financial assistance to a few students, the majority of the students’ families paid full 

tuition.  
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The International Baccalaureate Middle Years Programs (IBMYP) adopted by 

TIS provided the framework for interdisciplinary learning in grades six through ten. TIS 

offered unique opportunities for interdisciplinary teaching and learning through its 

IBMYP, which required the implementation of at least one Interdisciplinary Unit (IDU) 

per grade level. Another unique characteristic of the study site was the support structures 

it provided for teachers to design and implement interdisciplinary teaching and learning. 

Full-time teachers’ teaching load was approximately 67%, and the remaining 33% of 

teachers’ time was allocated for collaborative planning and other administrative duties, 

such as marking students’ work. In addition to the school principals, TIS also had an 

MYP Coordinator and Director of STEAM and Interdisciplinary Learning with 60% 

teaching release time to help coordinate the design and implementation of 

interdisciplinary units (IDUs). I worked as the Director of STEAM and Interdisciplinary 

Learning at TIS but took on a participant observer role for the IDU in this study.  

Most Secondary School students at TIS possessed a history of some exposure to 

an interdisciplinary curriculum because of the school’s implementation of some IDUs for 

the past four years. TIS had implemented at least one IDU in each grade from six through 

ten since the school year 2018-2019. Thus, the design and implementation of at least one 

IDU in grades six through ten made TIS a critical site for this study, which had the 

potential to produce important information to shed more light on interdisciplinary 

research in Secondary Schools. 
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Participant Selection 

I used purposeful random sampling by inviting all 101 grade seven students to my 

focus group interviews. The use of purposeful random sampling likely improved the 

credibility of my study (Patton, 2001). Sixteen students volunteered and submitted their 

assent forms. However, due to school closure because of the Coronavirus pandemic, only 

11 students or 11% of the population were able to attend my focus group interviews 

through Zoom. I allowed the students to sign up to one of the three interview timeframes, 

and I had each timeframe set for a maximum of four students. Research shows that 

conducting three to six focus groups reveals 90% of the most prevalent themes in a study 

(Guest et al., 2017). To summarize, I conducted three focus groups with three to four 

students per group for a total of 11 student participants.  

I also used intensity-based sampling to choose two out of the seven teachers to 

interview, one from each subject. Experienced teachers typically possess the most useful 

information because of their experience in designing and observing the different 

variations of learning experiences from having taught the IDU to several classes for at 

least two years. Mrs. Jones was a math teacher who had been teaching at TIS for three 

years and had a total of 23 years of teaching experience. Ms. Smith was an English 

teacher who had been teaching at TIS for two years and had a total of five years of 

teaching experience. Both teacher participants had taught this IDU, “A Story Beyond 

Numbers,” in the 2018-2019 school year to a group of seventh graders. Thus, the teacher 

participants were in their second year of implementing this unit so were not new to this 

process. Table 1 depicts teachers and student participants by group. 
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Table 1 

Outline of Study Participants 

Participant 

Pseudonym 

Student Focus 

Group1 

Student Focus 

Group 2 

Student Focus 

Group 3 

Subjects  

Taught 

Ann   X  

Barbara**   X  

Brenda  X   

Colleen*  X   

Gloria* X    

Irene X    

Leonila  X   

Maurine**   X  

Steve  X   

Susana X    

Zita   X  

Mrs. Jones    math 

Mrs. Smith    English 

Note. * indicates summative assessment group partners. 

 

 

In this unit, the teachers grouped their students to form summative assessment 

groups for which group members collaborated to work on their podcast. The participants 

represented a total of nine groups out of 48 groups, or 19% in terms of their summative 

assessment groups. Two participants in Focus Group 3 were partners in their summative 

assessments and one participant in Focus Group 1 and another in Focus Group 2 were 

also partners, as indicated with an asterisk in Table 1. 

The Context of the Case Study 

The case in this qualitative single case study was the seventh-grade class who 

explored an interdisciplinary unit of study, “A Story Beyond Numbers,” which involved 
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math and English. This particular study represented a unique case because designing and 

implementing interdisciplinarity, as defined in this study, is not common in most U.S. 

Secondary Schools (Hasni et al., 2015). It is a requirement for U.S. schools that follow 

the IBMYP to implement one IDU in each grade from grades six through ten. However, 

due to the complexities of designing and implementing IDUs, only few schools have 

successfully implemented this approach to curriculum and instruction (Hasni et al., 2015; 

Weinberg & McMeeking, 2017).  

TIS, the site for this study, had promoted an interdisciplinary curriculum in the 

past five years. In the school year 2018-2019, TIS implemented a total of seven IDUs, 

with at least one IDU per grade level in grades six through ten. Although interdisciplinary 

teaching and learning is not common in most schools, the seventh-grade students at TIS 

had experienced two other interdisciplinary units (IDUs) prior to their exploration of this 

unit of study. When students in this case study were in sixth grade in the 2018-2019 

school year, they had an IDU between English, music, theatre, and visual arts that 

focused on environmental conservation and activism. In addition, during the first 

semester of their seventh grade, the participants completed another IDU on self-discovery 

between science and physical health education.  

The context of this case study was the teaching and learning of the IDU, “A Story 

Beyond Numbers.” Three math teachers and four English teachers formed an 

interdisciplinary collaborative team tasked with the design and implementation of the 

IDU. This IDU was in its second year of implementation at TIS. All the three math 

teachers and three out of the four English teachers on this team had implemented this 



65 

 

IDU in the 2018-2019 school year. One of the experienced English teachers was also the 

middle school principal. One of the math teachers acted as the team facilitator. The 

IBMYP coordinator, secondary school librarian, and seventh-grade head teacher 

occasionally joined the planning sessions and assisted in the planning and 

implementation of some of the learning experiences in this unit.  

The collaborative planning of the IDU, “A Story Beyond Numbers,” for the 

school year 2019-2020 started in September 2019. The teachers reviewed their reflection 

notes from the previous year and started planning on how to improve the IDU. The 

teachers decided to add a field trip to the National Center for Civil and Human Rights 

(NCCHR) museum to give students greater exposure to different issues on migration 

around the world. The teachers also decided to incorporate a service learning activity 

where students would bring toiletries from home and bag them for a homeless shelter as 

one of the activities in the NCCHR museum. In addition to the regular exhibits in the 

museum, the students also spent time exploring the outdoor exhibit, the Dignity Museum, 

which focused on homelessness.  

The IDU team continued their planning of the unit and started its implementation 

in January, introducing it during a whole grade level assembly. It was the intention to 

culminate the unit in March through a showcase of students’ final products, a podcast, 

and an infographic to an audience composed of the students’ parents, sixth-grade 

students, and teachers. However, the school’s closure in response to the Coronavirus 

pandemic resulted in a cancellation of the showcase. Table 2 shows a snapshot of the 

design and implementation of this IDU. 



66 

 

Table 2 

Overview of Design and Implementation of the IDU for School Year 2019-2020 

Date Duration  

(in hours) 

Activity People  

Involved 

September 25 -  

February 28  

4.5 Collaborative 

planning 

3 math & 4 English teachers 

IBMYP coordinator 

Grade 7 head of year teacher 

January 8 0.3 Whole grade 

introduction to the 

IDU 

2 math and 2 English teachers 

Grade 7 head of year teacher 

January 22 8.0 Field trip to the 

National Center for 

Civil & Human 

Rights 

All grade 7 math and English teachers 

All grade 7 students 

IBMYP coordinator 

Grade 7 head of year teacher 

Grade 7 advisors 

February 12 1.0 Panel discussion on 

migration  

All grade 7 math and English teachers 

All grade 7 students 

Grade 7 head of year teacher 

Grade 7 advisors 

January 9 - 

March 18 

50  Math & English 

classes (5-6 hours per 

week) 

All grade 7 math and English teachers 

All grade 7 students 

March 23 

(cancelled due 

to school 

closure) 

1.5  Showcase All grade 7 math and English teachers 

All grade 7 students 

Grade 7 head of year teacher 

Grade 7 advisors 

Grade 7 parents 

Grade 6 students 

 

 

Overview of the IDU, “A Story Beyond Numbers” 

The IDU, “A Story Beyond Numbers,” which integrated math and English aimed 

to instill the concepts of perspective, points of view, justification, and representation 

through the exploration of the issues, migration, and homelessness. Math classes focused 

on learning about statistics, and the English classes focused on the elements of a 

podcast. The unit lasted about two months, and students had their learning experiences in 
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their separate math and English classes, honing discipline-specific knowledge and 

skills. However, all the seventh-grade students were together during the introduction to 

the IDU; field trip to the NCCHR and the subsequent service learning activity; and panel 

discussion on migration.  

During the last three weeks of the unit, the students worked on their IDU 

summative assessment, which required them to integrate knowledge and skills learned 

from both subjects (math and English) by creating a podcast on either homelessness or 

migration. The students collaborated in groups of two to three students, and they had the 

freedom to choose a particular topic of interest related to migration or homelessness. The 

English teachers assigned students in groups with consideration for placing members of 

the same English and math classes into the same groups as much as possible, as well as 

incorporating students’ personalities and strengths. 

The teachers planned to assess the students’ podcasts using math, English, and 

interdisciplinary criteria. The students also created an infographic, assessed solely in 

math with their podcasts. In addition to assessing students’ summative tasks using their 

discipline-specific criteria, the teachers planned to collaboratively assess students’ 

podcasts using the interdisciplinary criteria of disciplinary grounding and synthesis. See 

Appendix E for an overview of students’ assessment task guide, which includes 

instructions, criteria, and rubrics.  

In the previous year, the math and English teachers spent approximately two 

hours conferring with each other in a round-robin style to award interdisciplinary criteria 

scores to the students. For example, a math and an English teacher paired up and graded 
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the groups of students they had in common, and then they switched to pair up with 

another teacher who taught the rest of their students. Due to the difficulty in doing this 

collaborative marking of the interdisciplinary criteria in a virtual school environment, the 

school administration decided not to award the students with interdisciplinary scores this 

year. In short, teachers assessed the students’ podcasts only using math and English 

criteria. Hence, I was unable to include the participants’ interdisciplinary assessment 

scores in the data collection process. Figure 1 is an overview of the IDU, “A Story 

Beyond Numbers,” which was part of the document analysis of teachers’ collaborative 

planning documents. This unit plan overview, written by the IDU team, was key in 

understanding the context of the unit because it provided a summary of the key concepts, 

assessment, content and skills, and timeline of the IDU. 
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Figure 1 

Unit Plan Overview of “A Story Beyond Numbers” IDU 

Unit Plan Overview 

Unit Title: A Story Beyond Numbers                                            Grade: 7 

Subjects: Mathematics and English  

Duration: 8 weeks (~50 total hours, 5-6 hours per week)  

Purpose of Integration: Students need the facts and statistics from math to bring relevance to the 

experience of one person, and the podcast techniques from the English course to express their ideas 

effectively. 

Key Concept: Perspective (The position from which we observe situations, objects, facts, ideas and 

opinions. Perspective may be associated with individuals, groups, cultures or disciplines. Different 

perspectives often lead to multiple representations and interpretations) 

Related Concepts (Mathematics):  

- Justification (Valid reasons or evidence that support the conclusion and explain why the rule works) 

- Representation (The manner in which something is presented) 

Related Concepts (English): Point of view (The particular perspective brought by a composer, 

responder or character within a text to the text or to matters within the text. It also entails the position or 

vantage point from which the events of a story seem to be observed and presented to us. When exploring 

this concept, students will, for example, consider positioning, voice and tone.) 

Global Context:  Orientation in space and time (explorations on boundaries, exchange, and interaction) 

Statement of Inquiry: Representing perspectives with data allows us to justify our point of view and 

make sense of people’s stories. 

Inquiry Questions: 

● What is the mean, median and mode of a set of numbers? (math) 

● What are the factors that influence migration? (English) 

● Does being informed make our perspective richer? (English) 

● Why are different representations of graphs useful? (math) 

● To what extent do human stories help people understand an issue better? (English) 

● Is it our responsibility to help out others who may not have the same opportunities as us? (math) 

MYP Interdisciplinary Objectives: 

A: Disciplinary Grounding  

Demonstrates relevant disciplinary factual, conceptual and/or procedural knowledge 

B: Synthesizing 

Synthesizes disciplinary knowledge to demonstrate interdisciplinary understanding 

Mathematics Objectives:  

Communicating and Applying Mathematics in Real-Life Contexts 

English Objectives:  

Producing Text and Using Language 

Content and Skills 

    Math: 

● Define the mean, median, mode, range, sample population, bias. 

● Use terminology: statistics, mean, median, mode, range, sample, population, bias, surveys, categorical 

data, tally, frequency, frequency table, stem and leaf plot, column graph, pie chart, box and whisker, 

outliers, dependent and independent variables, tables, graphs, diagrams, census, sample, bias. 

● Students should be able to know when to use: mean, median, mode, range, sample, population, bias, 

surveys, categorical data, tally, frequency, frequency table, stem and leaf plot, column graph, pie chart, 

box, and whisker, outliers. 



70 

 

Figure 1 (continued) 

● Create surveys based on reliable questions by using good surveying techniques while avoiding 

common surveying flaws (i.e. too few questions that result in bias, etc.). 

● Take a tally and construct frequency tables based on survey data. 

● Use survey data to create pie charts, bar graphs, column graphs. 

● Explain and identify what an outlier would be based on data. 

● Students should be able to produce a stem and leaf plot, box-and-whisker plots, bar graphs & pie 

charts. 

● Distinguish between discrete and categorical data & the best ways to represent that data sets. 

● Use research methodology: qualitative & quantitative data, how data are collected and what data are 

collected, ethical data collection and how to anonymize the data. 

English: 

● Identify, explain, and use features of a podcast. 

● Learn skills and formatting to write a script. 

● Learn how to use various software to record and edit voice and soundbites. 

● Write interview questions using emotive language. 

● Develop comprehension skills (literal meaning, vocabulary, main idea, evidence, inference, summary). 

● Listen to be informed and inform others. 

● Practice focus and concentration. 

● Interpret data. 

● Listen actively to other perspectives and ideas. 

● Organize ideas- fact, question, response chart. 

Summative Assessment Overview:  

Students will create a 3-4 minute podcast and an infographic that focuses on their podcast topic (Push 

Factors for Migration or Homelessness).  They will collect data and present it on an infographic in the 

most appropriate way to support the focuses of their podcast topic. Students will use data and human 

stories that they collect from their own research to write a script for their podcast. Their podcasts must 

feature some of the podcast-elements they have studied to create an immersive experience for the 

listener. 

Unit Timeline Overview: 

January 6 = Students start statistics (math classes) 

January 8 = Introduction of the IDU, summative assessment, and the field trip summary (all students 

during grade level meeting) 

January 21 = Introduce Listenwise and Garageband (English classes) 

January 22 = Field trip to the National Center for Civil and Human Rights: Homelessness Exhibit at the 

Dignity Museum, Global Human Rights Exhibit, and Service Activity- Bagging Supplies for the 

Homeless (all classes) 

February 3- 7 = Students finalize their podcast topic and have a story (English classes) 

February 10-14 = Listenwise and features of a Podcast (English classes) 

February 12 = Panel discussion from the community (all classes during grade level assembly) 

February 17 -21 = Podcast work (English classes); Develop script with data and infographic (math 

classes); Library support & Lib Guide 

February 24- 28 = Podcast work (English); Infographic (Math due on 2/28) 

March 2-6 = Spring Break 

March 9- 13 = Podcast work time (English) 

March 16- 18 = Podcast completed and infographic updated by March 20th; Projects (infographic and 

podcast) submitted via Google Classroom) 

March 18 = Presentation and showcase of podcast and infographic to parents, teachers, and Grade 6 

students (cancelled due to COVID-19 school closure) 
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Data Collection 

The use of various sources of evidence is vital to address issues of trustworthiness 

in research (Yin, 2003). This study involved six types of data collection—unit plan 

document review, teacher collaborative planning observation field notes, class 

observations, focus-group interviews with students, one-on-one, semi-structured 

interviews with teachers, and student assessment document review.  

Following approval from the Internal Review Board (IRB) of Mercer University 

(see Appendix A), I gained entry to the study site by asking for a written approval to 

conduct my research from the school headmaster. Once he approved my request, I talked 

to the school’s IBMYP coordinator to ask permission to use the IDU documents for my 

study. I personally spoke to the teachers involved in the IDU and asked their permission 

to observe their classes and planning meetings and peruse their planning and assessment 

documents. Furthermore, I sent an email to the parents of potential participants 

explaining the study and asking them to sign a consent form to allow me to interview 

their children (see Appendix B). Participating students and teachers also signed a 

participant consent form (see Appendices C and D). 

Unit Plans, Teachers’ Collaborative Meeting Agenda, and Planning Meeting Observation 

I reviewed the teachers’ unit plan and other documents used by teachers, such as 

their collaborative meeting agenda in the planning of the IDU under study. In addition, I 

observed teachers’ collaborative meetings and wrote field notes. The teachers designed 

the unit plan at the start of the IDU to guide them in implementing their unit. Reviewing 

the unit plan was an important first step in data collection because the unit plan contained 



72 

 

the key concepts, the purpose of integration, plan of activities, and assessment strategies, 

which aided in understanding the IDU. Examining the teachers’ collaborative meeting 

agenda and planning meeting observation field notes helped me understand the 

collaborative planning process the teachers had undertaken in designing and improving 

their IDU. In addition, the unit plan, collaborative meeting agenda, and planning 

observation field notes helped me examine the IDU using Lenoir and Hasni’s (2016) 

foundational principles of interdisciplinarity to ascertain that the IDU was an 

interdisciplinary course of study as described in this research. Furthermore, reviewing the 

unit plan enabled me to hone my interview questions for the students and teachers to 

make them specific to the IDU they were exploring.  

Class Observations  

Class observations were the second source of data. Observing classes and taking 

field notes allowed me to observe participants as they experienced interdisciplinary 

teaching and learning in real time. Observations of several class periods of the math and 

English classes that included the student participants lasted for approximately 30 minutes 

each toward the beginning, middle, and end of the IDU for a total of about three hours of 

class observations. More specifically, I spent one and a half hours of class observation in 

one of the math classes taught by the experienced teacher: half an hour at the beginning, 

half an hour at the middle, and half an hour at the end of the IDU. I did the same in one of 

the English classes taught by the experienced teacher. 

The focus of the observations was to gauge students’ understanding of the 

purpose of the IDU, the knowledge and skills in the specific disciplines necessary to 
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perform tasks, and student class participation. The purpose of observing students during 

the culmination of the IDU was to gauge students’ construction of novel insights from the 

IDU, how they integrated and synthesized knowledge and skills from different 

disciplines, and how their learning related to the real-world. Furthermore, observing 

classes also helped me fully examine whether the IDU experienced by participants 

exhibited the characteristics of interdisciplinarity as described by Lenoir and Hasni 

(2016), such as “there can be no interdisciplinarity without academic disciplines” (p. 

2448), interdisciplinarity is not a mere addition of disciplinary elements, 

“interdisciplinarity is only a means to an end” (p. 2449), interdisciplinarity treats all 

school subjects “as important and complementary in constructing understanding and 

reality” (p. 2449), interdisciplinarity requires a “strong interrelationship between the 

cognitive (or epistemological), practical (or pragmatic and social), and human 

(ontological) dimensions” (p.2450), and “interdisciplinarity requires collaboration 

between teachers of different school disciplines” (p. 2450). In sum, I observed classes 

and recorded field notes at the beginning, middle, and culminating classes of the IDU for 

a total of three hours. 

Focus Group Interviews with Students 

After the completion of the IDU, I conducted three focus group interviews with 

three to four students per group. The focus group interviews were each between 40 to 45 

minutes in length. I interviewed a total of 11 students out of the 101 student participants. 

I conducted all interviews using Zoom due to school closure and recorded them through 

Zoom. 
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To prepare for the interviews, I reviewed my field notes from class observations 

and notes from unit plans, which facilitated clarification of interview questions. Table 3 

lists the questions I asked participants. 

 

Table 3 

Student Focus Group Interview Questions 

Number Interview Question 

1 What do you think was the purpose of the interdisciplinary unit, A Story 

Beyond Numbers? 

2 Can you describe to me your project, the podcast?  What are you most proud 

of your final product? 

3 What knowledge and skills from math did you use for your podcast? How 

about in English? 

4 Tell me about how you and your partner made sure that you had a very good 

podcast? 

5 How different would your podcast be if you only used the knowledge and 

skills you learned in math?  How different would your podcast be if you only 

used the knowledge and skills you learned in English? 

6 What have you learned about migration, homelessness, and stories of 

immigrants before the IDU? What is different this time? 

7 What did you learn from this IDU and project that you wouldn’t have 

learned if it was not an IDU, just a math or an English unit? 

8 What do you think are some benefits of learning about the concepts of 

migration and homelessness as an IDU? What are some limitations? 

9 How have your peers helped you learn in this IDU?  

10 How is this IDU relevant or important to you? 

11 I’ve heard a lot of interesting things from you.  Let’s wrap up by having each 

one answer this question:  What do you think I should pay attention to in my 

study about what students learn in an IDU? 
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Furthermore, I encouraged students to elaborate upon each other’s answers during the 

focus group interviews. Interviewing students led to greater understanding of their 

construction of novel insights during interdisciplinary learning (Bazeley, 2003).  

One-on-One, Semi-Structured Interviews with Teachers 

After I interviewed student participants and after teachers had marked students’ 

IDU assessment tasks, I conducted a one-on-one, semi-structured interview with two out 

of the six teacher participants, one per subject (math and language arts). The inclusion of 

teachers in the interview process allowed me to gain insights on their perspective of 

students’ learning during the IDU. Furthermore, I asked the teachers to help me clarify 

some unclear responses from the focus group interviews with the students. This process 

allowed me to cross-reference students’ answers with their teachers as a way of member 

checking and triangulation. When I finished the first round of data collection, I was able 

to determine if more data or participants were necessary to address my questions or if I 

had reached the point of saturation (Patton, 2001). Table 4 lists the semi-structured 

interview questions. 
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Table 4 

One-on-One, Semi-Structured Interview Questions for Teachers 

Number Interview Question 

1 How do you think interdisciplinary teaching is different from teaching your 

own subject as a single discipline?  

2 What does success look like in this interdisciplinary unit, A Story Beyond 

Numbers? 

3 How have your students integrated knowledge and skills from your subject 

in their project?  

Follow up: How have you facilitated this integration? 

4 Please tell me how you think your students learned differently in this IDU 

compared with learning in your regular subject. 

What do you think students learned from each other? 

5 What did you expect students to learn in this IDU? 

6 Here are some examples of things that students learned from your subject. 

Which of these are surprising or unexpected? 

7 What do you think was the purpose of the IDU? 

8 Here are some examples of what students thought the purpose of the IDU 

was. Which of these are surprising or unexpected? 

9 What are some examples of what your students learned from this IDU that 

they wouldn’t have learned if this unit was taught solely in your own 

discipline? 

10 Here are some of the things that students said they learned from the IDU 

(Give examples.). Which of these are surprising or unexpected?   

Follow up: (Surprises: Why are you surprised? Which of these 

learning outcomes is not explicitly taught in your own subject? How do you 

think students developed these insights? How could your team’s design of 

the unit or your own teaching influence these learning from the students? 

 

 

Student Assessment Documents 

Upon completion of the interviews, I reviewed students’ assessment documents of 

seven of the 11 participants. Assessment documents included their summative 

assessment, the podcast and the infographic. I wrote observation notes as I listened to the 

podcast and as I read their infographic. I planned to review students’ interdisciplinary 
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criteria scores; however, due to the complexities of marking interdisciplinary criteria 

online, the school administration decided not to give interdisciplinary scores to the 

students. Reviewing students’ summative assessment products helped corroborate 

students’ answers to the interview questions (Bowen, 2009). Conducting a review of 

students’ assessment documents allowed me to gather more data from interview 

participants in a different setting. 

Summary of Data Collection 

Collecting data through reviewing unit plans, observing the teachers’ 

collaborative planning meeting, observing classes, conducting focus group interviews and 

semi-structured interviews, and analyzing students’ assessment documents allowed me to 

compare and cross-check gathered data. This triangulation process is important to 

improve the trustworthiness of the study (Glesne, 2006; Shenton, 2004). Lastly, I 

organized and stored all collected data, as well as all analytical documentation, in my 

case study database for easy retrieval (Yin, 2003). Table 5 provides an overview of the 

sources of data I collected in this study. 
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Table 5 

Sources of Data Collected 

 

Date 

 

Data Source 

Total Time Spent 

Collecting Data  

(in hours) 

December 2019 to 

March 2020 

Unit planning documents (unit plan, unit time-

line, assessment guide, collaborative meeting 

agenda) 

 

Not applicable 

January 2020 Teacher collaborative planning meeting 

observation field notes (one planning 

meeting) 

1.5 

January to February 

2020 

Class observation field notes from three 

observations in each of the two subjects (total 

of six observations for 30 minutes each) 

3.0  

March 2020 Three focus group interviews with students 

(45 minutes each) 

2.3 

April 2020 One-on-one semi-structured interviews with 

each of the two teachers (45 minutes each) 

1.5 

April 2020 Student assessment documents (podcasts and 

infographic) 

Not applicable 

 

Data Analysis 

Data analysis is the process of examining, categorizing, tabulating, and testing 

evidence to address the propositions of a study (Yin, 2003). In this study, I analyzed data 

collected from unit planning documents, class observations, interviews, and student 

assessment documents to generate findings and ultimately answer the research questions. 

Using unit plans, the teachers’ meeting agenda and collaborative meeting observation 

field notes, class observation notes, focus group interviews, and teacher interviews, I 

examined the IDU using Lenoir and Hasni’s (2016) foundational principles for school 
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interdisciplinarity. This examination was vital to ascertain that the IDU in this case study 

exhibited the characteristics of interdisciplinarity as described in this research.  

The data collection involved document analysis of teachers’ planning documents, 

as well as class observations and focus group interviews of students, which made up the 

core of the data collection process. Furthermore, teacher interviews and document 

analysis of students’ final assessment product, the podcast, further provided data for 

triangulation. Table 6 displays the timeline of data collection and analysis of this study. 

 

Table 6 

Timeline of Investigator Activities 

Timeline Investigator Activities 

November 2019 • Submit IRB applications and obtain approval from Mercer University 

December 2019 - 

March 2020 

• Collect data from teachers’ unit planning documents (unit plan, unit 

timeline, meeting agenda, and student assessment guide)  

• Analyze unit planning documents  

 

January 2020 

• Contact teacher participants and get signed consent forms 

• Recruit student participants and get signed assent forms 

• Observe teachers collaborative planning meetings 

• Analyze collaborative planning meeting field notes 

January - 

February 2020 
• Observe English and math classes (three times each subject) 

• Analyze class observation field notes 

 

March 2020 
• Conduct three focus group interviews with student participants 

• Transcribe interview transcripts 

• Analyze interview transcripts 

 

 

 

April 2020 

• Conduct one-on-one semi-structured interviews with each of the two 

teacher participants 

• Transcribe interview transcripts 

• Analyze interview transcripts 

• Collect data from students’ assessment documents (podcast and 

infographic) 

• Analyze students’ assessment documents 

April - May 2020 • Analyze all data sources 
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Upon gathering data from the teachers’ unit planning documents such as the 

teachers’ unit plans, assessment guide, meeting agenda, timeline, and collaborative 

meeting observation field notes, I used descriptive coding of these documents using 

NVivo. I primarily followed the six stages for inductive and deductive thematic analysis 

in making sense of my data (Fereday & Muir-Cochrane, 2006). In Stage 1, I developed a 

code manual that consisted of the name of the code and its description to help me identify 

if a theme occurred in the data being coded. Although I primarily used inductive analysis, 

I also used some a priori codes based on my literature review. When I finished coding 

these planning documents, I reviewed my codes for redundancy and grouped the codes 

that denoted similar themes into categories. Then, I wrote in my research journal my 

observations and analytic memos about my first set of data and codes as shown in 

Appendix F. 

In Stage 2, I tested the reliability of the codes by using my codebook to code my 

first classroom observation field notes (Fereday & Muir-Cochrane, 2006). I added the 

new codes deduced from the observation field notes to the codebook. Following this, I 

asked an external reviewer to code the same classroom observation field notes to check 

the reliability of the codes. After reviewing my codebook, I proceeded to code the rest of 

the observation field notes and then reviewed the codes and organized them into 

categories. I documented my observations and analytic memos in the research journal.  

After I conducted the focus group interviews, I reviewed and revised the 

transcription from the Zoom recording while I simultaneously listened to the recoding. I 

then coded it using my codebook and added new codes that emerged from the transcript. I 
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organized the new codes into the existing categories and added new categories that 

emerged from the new codes. I used my research journal to document my observations 

and analytic memos from the interview transcript. Next, I repeated this analytic process 

for the rest of the focus group interviews. Furthermore, I wrote a description of the 

categories that I used to organize the codes, which included the characteristics of the 

category, as well as its dimensions and possible consequences. 

After coding the planning documents, class observation field notes, and focus 

group interview transcripts, I proceeded to Stage 3, in which I summarized key points 

made by participants and identified potential themes in the raw data (Fereday & Muir-

Cochrane, 2006). In addition, I used this process of transcribing, coding, grouping codes 

into categories, and documenting my observations and analytic memos in my research 

journal for the rest of the focus group interviews.  

Then, based on students’ responses during the focus group interviews, I modified 

my initial teacher interview protocol and added questions to help me clarify some of the 

students’ answers and triangulate the data I gathered from the student participants. In 

Stage 4, I applied my codebook to the rest of the data and repeated the process of 

transcribing, coding, grouping into categories, and documenting in my research journal 

my observations and analytic memos for the one-on-one semi-structured teacher 

interviews (Fereday & Muir-Cochrane, 2006). In addition, I listened to some of my 

participants’ podcasts and reviewed their infographic. I took observation notes and coded 

them using my codebook. 
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After I collected and coded all the data, I proceeded with Stage 5 by using 

NVivo’s coding matrix feature, as well as tabulating in MS Excel key quotes from the 

student and teacher interviews to compare the codes and categories. In Stage 6, I looked 

for patterns, similarities, contradictions, occurrences, and variations of the codes and 

categories to generate themes (Bazeley, 2013; Fereday & Muir-Cochrane, 2006). Finally, 

I used my prior knowledge and information gained from the review of literature to 

generate findings that would address the most significant aspects of the case study, as 

well as rival explanations in relation to my propositions (Yin, 2003). Although I outlined 

my data analysis in a linear fashion, I used an iterative constant comparative method 

during my data collection and analysis to help build a deeper understanding of the case.  

Researcher Bias 

Peshkin (1998) contended that it is important for researchers to seek out their own 

subjectivity throughout the research process in order to develop an awareness of how 

one’s biases shape the inquiry and outcomes. My own biases come from my various roles 

and experiences with interdisciplinary teaching and learning. First, I am a teacher 

advocate of interdisciplinary learning. I was one of the first groups of teachers at my 

school who received the task of designing and implementing interdisciplinary units. 

When I designed and implemented my first IDU in collaboration with my peers, I 

immediately saw a positive improvement in terms of students’ engagement and work 

quality. My students chose to spend a considerable amount of time outside of class to 

work on their tasks, despite the fact that their teachers did not assign them to do so. In 

addition, my students highlighted their interdisciplinary project as one of their memorable 
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learning experiences during student-led conferences. Further, my colleagues and I 

realized that most of our students’ work exceeded our own expectations. Thus, because of 

my positive teaching experiences in using an interdisciplinary approach, one of my biases 

is that an interdisciplinary approach to teaching improves students’ motivation and 

learning. Before the start of my data collection, I wrote down all my thoughts about 

interdisciplinary learning as part of my reflection commentary. 

Another source of my subjectivity is my role as the Director of STEAM and 

Interdisciplinary Learning at the study site. At the time of the study, I worked closely 

with our IBMYP coordinator in supporting teachers in the design and implementation of 

interdisciplinary units. Although I was not directly involved in the planning and 

implementation of interdisciplinary learning in the classrooms, I helped coordinate 

teachers’ collaborative planning meetings, sessions for moderating and marking students’ 

work, and reflection. I sometimes assisted teachers on students’ presentations during the 

culmination of their interdisciplinary unit, such as sending invitations, setting up venues, 

documenting progress, and communicating students’ work to the school community. In 

other words, even if I was not actively involved in the teaching of interdisciplinary units, 

students and teachers saw me as an interdisciplinary advocate and leader. Hence, my role 

in coordinating the implementation of interdisciplinary units naturally implied my 

assumption that interdisciplinary teaching and learning is a vital aspect of our culturally 

responsive curriculum and instruction practices. 

In order to mitigate my subjectivity because of my role as the Director of STEAM 

and Interdisciplinary learning, the Middle Years Program (MYP) coordinator took the 
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lead in coordinating the implementation of the IDU of the seventh graders in the study 

site. Prior to the implementation of the IDU, I explained my role to the teachers as 

participant observer. I informed them that the MYP coordinator would become the main 

person to coordinate their IDU while I conducted my study. Additionally, I clearly 

communicated that I would observe classes and record pertinent information for my study 

throughout the implementation of the IDU (Yin, 2003) for the sole purpose of my study 

and not for the improvement of our interdisciplinary curriculum at TIS. Thus, I made my 

role as participant observer as clear as possible during my first collaborative IDU meeting 

with teachers so that my colleagues could clearly delineate my role as a researcher and 

not as a coordinator in their IDU (Merriam & Tisdell, 2016). Stepping outside my normal 

role in coordinating the implementation of the IDU in my study permitted me to reduce 

my subjectivity and bias. 

Another way to mitigate my biases was the use of verification procedures 

(Glesne, 2011), such as member checking through my interviews with the teachers, audit 

trail, peer review, and external review. Moreover, my analytic memo included my 

reflective commentary before and after conducting classroom observations and 

interviews. Articulating my preconceived ideas on interdisciplinary learning and 

describing my familiarity with the research participants in my reflective commentary 

served to reduce bias as appropriate throughout the process of data collection and 

analysis (Bazeley, 2013; Shenton, 2004).    



85 

 

Trustworthiness 

I used Guba’s (1981) four criteria to ensure trustworthiness in this study: 

credibility, transferability, dependability, and confirmability. Credibility refers to the 

extent to which the research findings align with reality. In order to establish credibility, I 

investigated several qualitative research designs and ensured that the use of a qualitative 

single case study was the most appropriate design to address my research questions.  

To maintain credibility when I collected data, I ensured that the lines of inquiry 

generated answers that related to the research questions. I used iterative questioning 

techniques to corroborate my participants’ answers by paraphrasing questions and asking 

them again using the same line of inquiry at a different point in the interview. Moreover, 

I utilized data source and methodological triangulation techniques in the data collection 

and analysis through observation, document review, interviews with teachers, and focus 

group interviews (Shenton, 2004). Furthermore, I implemented persistent observation 

techniques by observing student participants in both their math and English classes at 

different stages of the unit to check that what I observed and reported had the same 

meaning in different conditions (Stake, 1995).  

Because I worked at the study site, I was quite familiar with the participants and 

the organizational culture, which helped me establish trust from participants. I also asked 

my colleague, the IBMYP coordinator, to scrutinize my research, particularly the 

research questions, sampling criteria, interview questions, and findings. In addition, I 

developed a rich description of the context of my case to allow the readers to determine 

the extent to which my findings align with the evidence (Shenton, 2004). I accomplished 
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this by describing the interdisciplinary unit and outlining the lesson sequence in each of 

the subjects involved in the unit. I also used rich, thick description and incorporated the 

contextual aspects of the site, IDU, classes, and the individual participants in addition to 

the raw data to make better sense of the data collected (Geertz, 1973). Furthermore, I 

used previous research findings, my theoretical propositions, and possible rival theories 

in data analysis to ensure I looked at several possibilities of interpreting my data (Stake, 

2013). Lastly, I recorded my reflective commentaries before and after conducting 

interviews and class observations, and reviewed them during analysis to serve as a 

reminder of my own assumptions and biases and ensure that my findings are derived 

solely from evidence and not from my own biases, thus ensuring the credibility of my 

study. 

Transferability refers to the application of the results of the study to a wider 

population (Shenton, 2004). I established this criterion by clearly describing the study 

context by explaining the case and the site, as well as discussing similar research studies 

so that readers could determine the applicability of my findings to other settings. 

Furthermore, I promoted the dependability of the study by thoroughly describing the 

research methodology, so that future researchers can repeat this research. Lastly, I created 

a case study database to allow other investigators to review the evidence directly in 

addition to the written case study report. This case study database serves as an audit trail 

to address the criterion of confirmability (Yin, 2003). However, to maintain privacy and 

confidentiality, the database does not reveal any identifiers of the participants. 
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To summarize, I addressed trustworthiness in this study by using triangulation 

techniques. I also employed a rich, thick description of the case by describing the 

processes involved in the data collection and analysis. Further, I created a case study 

database and disclosed personal biases and ways to mitigate them (Shenton, 2004; Stake, 

1995; Yin, 2003). 

Ethical Safeguards 

Prior to data collection, I obtained IRB approval from Mercer University and 

written permission from the headmaster at the case study site to conduct my study. To 

protect the identity of the study site, I assigned it a pseudonym. I then emailed all 

teachers involved in my sample IDU to inform them about my study and data collection 

generated from observation, document review, interviews, and focus groups. I also spoke 

with the teachers I planned to interview, and when they agreed, I asked them to sign a 

consent form. I explained that the interviews were solely for the purposes of my 

dissertation and that the school staff would not use them in any way. Classroom 

observations and teacher interviews were only of the teachers I did not supervise directly. 

To protect the participants’ privacy and maintain confidentiality, I gave them 

pseudonyms. I assured participants that I would treat their confidentiality and their 

anonymity with utmost care. I also contacted the students I selected to interview and their 

parents to inform them of my study and ask their consent for an interview. As with the 

teacher participants, I explained to them that I would maintain their confidentiality and 

privacy. I placed the interview recording and transcripts in a locked server, and no one 
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else but I will have access to them. I will destroy them three years after the publication of 

this study. 

Summary 

In order to answer what seventh-grade students learn and how they learn in 

interdisciplinary studies, I utilized a qualitative single case study approach with the 

epistemology and theoretical framework of pragmatic constructionism. My research 

participants were teachers and seventh-grade students at a private school in the 

Southeastern United States that implemented the IBMYP. Sources of data included unit 

plan documents; observation notes from the teachers’ planning meeting; focus group 

interviews with students; one-on-one, semi-structured interviews with teachers; class 

observations; and student assessment documents. I followed Fereday and Muir-

Cochrane’s (2006) six stages of data coding using the inductive and deductive thematic 

approach to analyze collected data. I assigned pseudonyms to protect the study site and 

participants’ anonymity and privacy. Chapter 4 presents the findings of this study. 
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CHAPTER 4 

RESULTS 

The data collected and analyzed in this study revealed some consistent themes on 

students’ learning across the participants, as well as insights into the design and 

implementation of an interdisciplinary course of study. The first section of this chapter 

presents a brief review of the research questions and design of the study. The second 

section presents themes that arose from analyzing the various sources of data collected in 

this study. 

Review of Research Questions and Research Design 

 The primary questions that guided this study were: What novel insights do 

students construct in the course of interdisciplinary studies? How do students construct 

novel insights in the course of interdisciplinary studies? Two secondary questions 

facilitated understanding what and how students learn in interdisciplinary studies: How 

do students integrate knowledge and skills from different disciplines in interdisciplinary 

studies? How do students connect what they are learning in an interdisciplinary study to 

their own experiences within and beyond the academic environment? 

Students’ learning gleaned through class observations and focus group interviews 

within this school constituted the unit of analysis in this qualitative case study. In 

addition, themes were generated from the analysis of unit planning documents, students’ 

assessment documents, and teacher interviews. These provided an understanding of how 
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students construct these new insights through the teaching and learning processes 

designed and implemented by the teachers. 

Findings 

Six themes emerged from the data collected and analyzed in this study. The first 

two relate to the context of the case study particularly regarding the design and 

implementation process of the IDU. The remaining four themes focus on students’ 

learning experiences in interdisciplinarity, which relate to their construction of novel 

insights. Table 7 delineates the codes, categories, and themes. 

 

Table 7 

Codes, Categories, and Themes 

Codes Frequency Categories Themes 

Alignment 3  

 

Teacher 

Collaboration 

 

 

 

 

Collaborative Unit 

Design 

Assigning tasks 7 

Content and skills 11 

Deciding together 2 

Planning impactful learning 3 

Planning learning experiences 1 

Assessment criteria 5 
Assessment Task 

Clarity of task 3 

Logistics 4  

Limitations Lots of planning 1 

Negative experience 1 

Tradeoffs 2 

Guiding students 6  

Teachers Facilitating 

Learning 

 

 

Student-Centered 

Teaching and  

Learning 

Learning environment 1 

Modelling 5 

Paraphrasing and summarizing 3 

Resources for topics 6 

Brainstorming of topics 9  

Choice of Topics Topics based on interests 1 

Uniqueness of topic  1 
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Table 7 (continued) 

Codes Frequency Categories Themes 

Building off each other 9  

 

Peer Learning 

 

Student-Centered 

Teaching and  

Learning 

Complementing strengths 3 

Equity of task 2 

Making compromises 4 

Peer checks 1 

Working together 7 

Analyzing and interpreting data 7  

Math-Specific 

Knowledge and 

Skills 

 

 

 

 

 

Disciplinary  

Knowledge and  

Skills 

Relating data to life 6 

Skills in finding good statistics 8 

Spotting misleading data 2 

What numbers represent 5 

Connecting to audience 5  

 

English-Specific 

Knowledge and 

Skills 

Empathy and taking action 2 

Having different perspectives 5 

Professional and personal 7 

Push and pull factors 2 

Structure of podcasts 6 

Telling a person’s story 5 

Creating a podcast 7  

Purposeful 

Learning 

 

 

 

 

Relevant Learning 

Educating others 1 

Exposure to issues 3 

Expressing ideas effectively 2 

Connecting to disciplines 26  

Making 

Connections 
Connecting to real life 11 

Connecting to task 4 

Connecting to own context 17 

Connecting to people 4 

Educational 4  

 

Effective Product 

 

 

 

Integrating Knowledge 

and Skills 

Focus on both data and story 12 

Memorable and interesting 4 

Reliable and trustworthy 8 

Unbiased 3 

Beyond math and English 5 Beyond 

Combination More than combining 3 

Prioritizing 4 
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Table 7 (continued) 

Codes Frequency Categories Themes 

Applying skills learned 3  

In-Depth Learning 

 

Integrating Knowledge 

and Skills 
Deeper thinking 2 

Deeper understanding 4 

The why of learning 3 

Greater appreciation 1  

Awareness  

 

 

 

 

 

 

Humanistic Insights 

Awareness of issues 13 

Realizing seriousness of issues 6 

Being privileged 4 

Appreciating others 3  

Empathy Putting self in other’s shoes 3 

Thinking about others 11 

Broadened perspective 6 Open-Mindedness 

Can’t make assumptions 9 

Doing something about it 5  

Taking Action Knowing you can help 4 

Making change 9 

Wanting to take action 3 

 

Theme 1: Collaborative Unit Design 

Appropriately, the first theme discussed is Collaborative Unit Design, the first 

step in IDU design and implementation. The documents reviewed included the unit plan, 

assessment guide, unit timeline, collaborative meeting agenda, unit planning meeting 

observation field notes, class observation field notes, and student and teacher interview 

transcripts. Analyses of teachers’ collaborative planning documents generated three 

categories in this theme: Teacher Collaboration, Assessment Task, and Limitations. 

Teacher Collaboration 

The teachers’ collaborative planning meeting observation field notes captured the 

teachers’ discussion in terms of the important disciplinary concepts and skills they had to 
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teach for students to learn how to create their summative task, the podcast. During the 

meeting, one math teacher expressed concern about how the students would be able to 

choose “the appropriate representation of the data” for their story. The English teachers 

reiterated the importance of including push factors, such as “food insecurity and natural 

disasters” in their lessons. Both the unit plan in Figure 1 and the assessment guide in 

Appendix E outlined the disciplinary content and skills, as well as the key concepts of the 

unit. Hence, the data showed that teachers outlined the discipline-specific knowledge and 

skills they wanted their students to learn in IDU. 

The teachers’ collaborative meeting agenda and meeting observation field notes 

showed that teachers collaborated during the unit planning process by ensuring they 

aligned and made decisions together and assigned tasks to each other to implement the 

IDU. The field notes showed that the facilitator emphasized the importance of alignment 

with an example of “how the math teachers cannot start certain concepts unless students 

have topics already chosen in their English classes.” The agenda also had entries about 

how to ensure easy access to students’ final summative tasks for all teachers. In addition, 

the agenda and observation field notes captured how the IDU team decided on the 

timeline (see Figure 1) of initiating the IDU and outlined the key dates of the unit. 

Furthermore, the agenda showed entries of task assignments for individual or groups of 

teachers, such as delineation of tasks for math teachers for the field trip to the NCCHR 

and the need for English teachers to make changes to the summative assessment guide.  

The unit plan collected and analyzed in this study showed a description of 

learning experiences in both subjects, as well as differentiation and scaffolding strategies. 
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The IDU team also intentionally planned for some impactful experiences for students. 

For example, there were entries about adding a field trip to the NCCHR and having a 

service component, such as having the students assemble a “wellness baggie” for 

homeless people in the community. During my meeting observation, one of the English 

teachers reflected, 

I’ve also been thinking about those students who were impacted by what they 

learned and want to take action here specifically. How can we better facilitate 

them moving into their own service/connect them organically with the 

organizations who work with migration, immigration, and homelessness? 

Thus, the evidence from the teachers’ collaborative planning documents and meeting 

observation field notes showed that the teachers collaborated in planning the IDU. 

Assessment Task 

The unit plan and student summative assessment guide explained the students’ 

summative assessment, the podcast as illustrated in Appendix E. The teachers reiterated 

in the task sheet the IDU’s key concepts, subject-specific related concepts, global 

contexts, and the statement of inquiry, which showed the most important understanding 

of the unit. In addition, the task guide showed a five-step instruction on what students 

need to create—a podcast and an infographic. It also outlined the possible topics for the 

podcast. The last part of the assessment guide outlined the discipline-specific criteria, 

which for math included communicating and applying mathematics to real-life contexts 

and for English, producing text and using language, as well as the interdisciplinary 

criteria of disciplinary grounding and synthesizing.  



95 

 

During my class observations, one of the students explained that “their 

infographic is only assessed in math, but their podcast is assessed in both.” The student 

added, “English teachers will assess our podcast based on the elements of a good podcast 

and the math teachers will assess our use of statistics in our podcast.” Thus, the teachers 

outlined their summative assessment task and communicated it to their students based on 

the evidence gathered from the summative assessment guide and observation field notes. 

Limitations 

In the focus interview of students, I asked what they thought were some 

limitations of the IDU. Most students either seemed hesitant to say something negative 

about the IDU or they had difficulty thinking of limitations. A few students pointed out 

some logistical limitations. For example, some groups whose partners shared an English 

class but not a math class thought they would have benefitted from being able to work 

together in both subjects. However, they liked that they were “able to work at different 

aspects of the projects in two different class hours.” One participant, Susana, commented 

on how it “would have been easier if they [podcast and infographic] overlap” in terms of 

the timing because some of them did not yet have a final story or topic when they started 

their podcasts. 

The limitations mentioned by Mrs. Jones, the math teacher, alluded to the amount 

of time it takes to plan an IDU and wished “there was an easier way to streamline all the 

planning process.” However, she also reflected on the fact that what students got out of 

the IDU was worth the effort. This limitation connects with the logistical limitations 

mentioned by the students. Both the issues of time needed in planning the IDU and the 
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overlap of both subjects had to do with fitting the implementation of interdisciplinarity 

into a school structure heavily based on teaching a single-discipline curriculum. 

The English teacher, Ms. Smith, addressed another important limitation. Although 

students were able to develop important skills, she stated, “There were a lot of 

accommodations that were made to fit this unit.” She added that implementing the IDU 

“affected and impacted other units” because the IDU took more time. Consequently, the 

English teachers’ other units did not get enough time. She further explained the IDU 

impacted the sequence of the other units because teachers had to “accommodate it with 

the math schedule.” In terms of the sequencing of the English units, this negatively 

affected the flow of the whole seventh-grade English curriculum. Ms. Smith also felt that 

although the IDU was meaningful, the “overall benefit wasn’t enough to justify the 

learning within this unit itself.” She believed she would have taught skills such as 

“teamwork, collaboration, and analytical writing” in a non-IDU English unit anyway 

without having to make the accommodations.  

Although Mrs. Smith thought the IDU was not worth the accommodations she 

and her fellow English teachers had to make, Mrs. Jones thought the opposite. Mrs. Jones 

remarked, “There’s a lot of planning, and it’s a lot of grading, and that’s a lot of stuff, but 

that’s [students’ learning] quite an outcome.” Mrs. Jones did not describe any other 

limitations beside the amount of planning time. In contrast, Mrs. Smith elaborated on the 

accommodations she and her English team made for the IDU and their negative impact 

on the whole English curriculum. 
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Thus, evidence gathered and analyzed showed that teachers of the grade seven 

IDU team collaboratively designed the IDU, “A Story Beyond Numbers.” They met four 

times before the start of the unit to plan impactful learning experiences and crafted a 

summative assessment task guide for the students. The team made sure that each team 

member understood both the big picture—the final product expected from the students, as 

well as the small details in implementing the unit—and what needed to be done in the 

individual classes and when. In terms of limitations, the students mostly described 

logistical issues. However, the teachers commented on how the IDU required more 

planning time and accommodations in its implementation. 

Theme 2: Student-Centered Teaching and Learning 

The theme, Student-Centered Teaching and Learning chronologically follows the 

first theme on collaborative unit design as it highlighted the implementation aspect of the 

IDU. Analysis of class observation field notes, transcripts from student focus groups, and 

teacher interviews generated three categories: Teachers Facilitating Learning, Students’ 

Choice of Topics, and Peer Learning. These categories described the student-centered 

teaching and learning approaches implemented during this IDU.  

Teachers Facilitating Learning 

Analyses of the class observation notes and interviews revealed that the teachers 

used instructional approaches such as modeling, paraphrasing and summarizing student 

answers, and guiding students in their classes. During classes, when the students were 

finalizing their topic choices, the teachers rotated among the different groups and asked 

questions or gave suggestions to help students narrow down their choices. When students 
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had difficulties understanding difficult concepts, the math teacher modeled how to solve 

a problem and verbalized her thinking so that students could follow. In English, the 

teacher modeled how to use a certain template to craft a claim, which included the 

purpose, the message, and the research or support.  

During collaborative planning, the teachers held discussions on how to better 

guide the students during the unit. For example, one of the teachers commented that they 

needed to “make sure students are guided on the service part.” Also discussed was that 

they needed “enough data in addition to the field trip experience.” 

The teaching team also collaborated with the school librarian so that she could 

curate appropriate resources for the students using a Lib Guide, an online resource for the 

students in the school’s online library specifically for this IDU. When describing her 

topic, one of the students, Maurine, mentioned that students were “given very reliable 

sources on the Lib Guide” that they used to find information for their infographic and 

podcast. Moreover, the teachers provided an environment that allowed students to think 

deeply about what they were learning. One of the students, Gloria, said in her interview:  

I feel like we really had to analyze the data and make the graphs because of the 

fact that we had to have so many graphs in our infographic. And I feel like that 

was really pushing our math skills and just be causing us to think about what we 

are really doing. 

Both Zita and Maurine described going beyond what their teachers explicitly taught 

them. Maurine believed that their teachers did not explicitly teach them everything 

“probably purposefully because they want us to figure it out on our own, you know.”   
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Zita further explained: 

I feel like we started with a base of the things our teachers taught us and showed 

us how to do. And then we had to take what we learn from our teachers and then 

add to it to make the project with research and with things that we had to learn 

ourselves. 

These students’ responses show that the teachers designed the assessment task to balance 

guidance and open-ended inquiry so that the students, rather than the teachers, were 

integrating the information.  

Choice of Topics 

Analyses of focus group interview transcripts and observation field notes showed 

that teachers gave their students the freedom to choose their own topics of interest for 

their podcasts within the broader topics of migration or homelessness. Mrs. Jones 

described, “We did encourage [students] to find something that interested them.” During 

class, students in groups brainstormed different, possible topics starting with several lists 

and narrowed them down according to their interests, uniqueness of the topic, and 

relevance to current world events. For example, during a class observation, a group of 

students explained their topic, which was immigration of people in Wuhan, China to the 

United States. They chose this topic because of the Coronavirus epidemic (at this time, 

the Coronavirus was not yet declared a pandemic). Moreover, during the focus group 

interviews, the students described their topics. Every single participant was articulate and 

eager to explain why they chose their topics. Example topics included: 

● the Rohingya refugee crisis, 
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● a teenage girl from Syria immigrating to Turkey and then to the United States, 

● how hurricane Maria affected Puerto Ricans, causing them to move to the 

continental United States, 

● A person’s experience of violence in Mexico City leading him to immigrate, 

and 

● A story of a homeless person in Atlanta  

Peer Learning  

Another category under the theme of Student-Centered Teaching and Learning 

was peer learning. Class observation field notes and transcripts from both interviews 

generated numerous codes. These were building off each other, complementing strengths, 

ensuring equity of tasks, making compromises, doing peer checks, and working together. 

During the interview, students elaborated on each other’s answers using phrases 

such as “I want to add to what Irene said . . .”; “As Gloria [another student] was 

saying . . .”; and “Both of them [fellow participants] sort of implied . . . .” Students not 

only built from each other’s answers but also helped each other explain concepts. The 

following is an excerpt of the focus group interview showing how Susana helped Irene 

recall a math concept:  

Irene: And then also, we’re learning about obviously in math, data and how it 

really represents a lot of things. How to spot falsified data, I guess, or not that I 

don’t know the exact word for it. It’s like how they’ll exaggerate it so it seems 

like it’s different, but um . . . what’s that called again? 

Susana: Misleading data. 
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  Irene: Yes, misleading data, and so that’ll really come in handy later, I think. 

The students also identified differences in how their peers helped them learn in 

the IDU. They described how they worked together and complemented each other’s 

skills. Susana clearly described the processes of working together and complementing 

each other: 

I think that me and my partner, I focused a little bit more on the creation of the 

podcast, while she was more skilled in researching statistics. So, she helped me 

with that, and I helped her. It’s nice to have different skills that we were good at 

because you know that’s always good to have one person who can teach you 

something, and I taught her some stuff. 

 Complementing each other’s strengths as a way to learn was also one of the 

strategies teachers used in grouping the students. Ms. Smith, the English teacher, thought 

that “students have different skill sets” and she knew “certain students really benefitted 

from working with each other.” In addition, Mrs. Jones, the math teacher, commented on 

how “depending on the group, one group member might have really strong math skills, 

one might have strong English skills so they could learn skills from each other as well.”   

As students worked in groups on their podcasts and infographic, they learned to 

collaborate by ensuring equity of tasks, making compromises, and communicating well. 

For example, Susana described how her group divided their tasks and made sure that she 

and her partner liked the parts they assigned to each other. Conversely, Irene described 

how she and her partner did everything together. Irene also reflected on how she was 

proud that each of her groupmates contributed equally to the project.  
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In addition, the students also mentioned doing peer checks with their classmates 

who were not part of their group. Irene explained to me that peer checking was one of the 

strategies suggested by her English teacher: 

We did a lot of peer checks with our classmates. They’re not our partners, but 

with our other classmates. And I think that really helped because maybe 

somebody else had thought of something that I had completely forgotten about. 

And then they would remind us, and that just made our podcast that much better. I 

also think it was really valuable that we could have a lot of insight from our 

classmates. 

Furthermore, Mrs. Jones, described that her students learned “a lot of affective 

skills like time management, dealing with conflict, delegating tasks, collaboration, what 

happens when one partner is not pulling their weight.” She added that, within a group, 

each member could help the other in understanding difficult concepts. Mrs. Jones’s 

description corroborated students’ explanation of their own peer learning experiences. 

Thus, the students recognized the teachers’ intention of grouping the students to allow 

peer learning to happen as an important factor in their learning process. However, the 

affective skills referred to by Mrs. Jones are skills developed though collaborative group 

work and are not necessarily unique to interdisciplinarity.  

Theme 3: Disciplinary Knowledge and Skills 

The first two themes represented the design and implementation aspects of the 

IDU. The third theme, Disciplinary Knowledge and Skills, emerged from the analyses of 

classroom observation field notes and student focus group interviews. I included some 
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questions during the teacher interviews and analyzed observation notes of students’ 

assessment documents to verify and clarify some of the students’ responses as a form of 

triangulation. In addition, I analyzed data gathered from class observations and student 

focus group interviews and made sure that the students’ articulation of their own learning 

and not the teachers’ expectations of student learning was the focus of analysis.   

Math Knowledge and Skills 

The teachers outlined their math-specific content and skills in their unit plan (see 

Figure 1). Analysis of the unit plan revealed that the math-specific content and skills 

listed in the unit plan showed mostly the fundamentals of statistics. These included 

defining and knowing when to use the mean, median, mode, and range, as well as 

constructing frequency tables, various types of graphs, charts, and plots. The following is 

an outline of what students learned in math based on the focus group interviews: 

● how to analyze and interpret data,  

● how to relate data to life, 

● skills in finding good statistics, 

● spotting misleading data, and  

● what numbers can represent and what they cannot  

It is interesting that when I asked students what they have learned in math during 

the IDU, they did not mention the concepts and skills listed on the unit plan but described 

concepts beyond the fundamentals of statistics and skills in constructing graphs and 

charts. For example, spotting misleading data and relating data to life require some basic 

understanding of statistics mentioned in the unit plan. However, in order for students to 
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be able to spot misleading data and relate data to life, they have to have developed an 

understanding of statistics beyond defining and knowing when to use the different 

statistical methods. Susana explained the importance of developing the skill in finding 

good statistics, which she learned in math, and how she applied it in her project: 

We learned a lot about not only what statistics are and the types of them, but how 

to actually find good statistics. And I think that without that skill of finding good 

statistics, we might have just used whatever we found, and it could be like out of 

context. It could be misleading. 

Susana’s description of learning provided examples that showed an understanding of 

statistics concepts beyond identifying mean, median, mode and graphical skills. This 

might be because the teachers only listed the basic content and skills in the unit plan and 

did not include the higher-level concepts and skills they planned to teach. A careful 

review of the unit plan showed that two of the inquiry questions in math (see Figure 1) 

mainly referred to the above basic statistics content. However, the math-related concepts 

of justification and representation could explain that the students learned beyond the 

basic concepts listed in the unit plan. Another explanation is that students’ learning 

beyond the basic concepts of statistics is an example of a cognitive novel insight gained 

through interdisciplinarity.  

During the interview, Mrs. Jones reported that the students’ biggest takeaway in 

math was “learning that numbers can say anything you want, and misleading graphs are 

everywhere.” She added, “[Students] had to be very careful about how they present their 

information so that it’s not misleading.” These concepts were evident in students’ 
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learning when they mentioned their skills in spotting misleading data and what numbers 

can represent and what they cannot. Irene explained what she learned in math: 

I think we’re learning how numbers can’t represent everything.  There’s always a 

story behind it. And then also, we’re learning about obviously in math data and 

how it really represents a lot of things and then how to spot falsified data. 

When I showed Mrs. Jones the list of what students learned in math, she did not 

mention anything surprising. However, she was most pleased to see that the list included 

skills in finding good statistics, for she explained how some students generally just take 

the first Google hit in their research. Mrs. Jones added some specific examples of 

strategies to avoid misleading data such as “little things like drawing your x and y axes, 

make sure you do the correct intervals.” She elaborated, “But then showing them 

examples of how the media exploits data, they [students] were like, wow, I didn’t even 

know that.” Hence, Mrs. Jones verified that what students learned in math is consistent 

with her own expectations. It showed deep understanding of statistical concepts and their 

applications beyond the list of content and skills in the unit plan.  

English Knowledge and Skills 

Similarly, the students described their biggest takeaways in English. The 

following is a summary of what students learned in English:  

● how to connect to the audience, 

● the importance of having different perspectives in the podcast, 

● how to create a podcast that is both professional and personal, 

● the push and pull factors for migration and homelessness, 
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● the features and structure of a podcast, and 

● how to tell a person’s story 

Analysis of the unit plan’s list of English-specific content and skills showed that, 

besides learning about the features and structure of a podcast and push and pull factors, 

students described more than the basic concepts and skills listed in the unit plan for 

English. For example, Zita described how they learned about creating a podcast “in a way 

that would make sense, since we're talking about facts, but also keep people interested.” 

In addition to Irene’s explanation of what she learned from English, she also explained 

how to connect to the audience: 

But in a podcast, you really have to make the audience understand what’s going 

on. And I think that also really relates to the English part because we've been 

learning about how the tone of the podcast makes the audience feel. And so, you 

want it to sound professional, but also more relaxed. So, it puts the audience at 

ease, and they're able to focus and concentrate more. 

When Ms. Smith was presented with the list of what students learned in English, 

she was not surprised. Mrs. Smith said: 

I would say, I mean, not surprising, but I'm glad that we're moving towards 

considering how to connect to the audience. So very often we look analytically at 

texts that have already been created and consider how an author or creator, 

whatever it is, how they act to the audience. So, to flip it around and think  about 

that, now they [students] are thinking that I can create this content. How can I 

connect to an audience? That's an interesting shift in perspective. 
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Ms. Smith’s elaboration on the ideas of a shift in perspective for authorship showed that 

students gained a good grasp of the English-specific knowledge and skills. Further 

analysis of the unit plan showed that the English concept and inquiry questions could 

further provide an explanation of how students were able to describe their learning 

beyond the list of content and skills in the unit plan. 

To summarize, the data showed that student participants were able to accurately 

describe and explain subject-specific knowledge and skills. Moreover, students described 

discipline-specific learning, which was generally more than the concepts and skills listed 

in the teachers’ unit plan. In math, students developed knowledge and skills beyond the 

what was listed in the unit plan, which could be examples of new insights that students 

gained from interdisciplinarity. In addition, student-centered teaching strategies such as 

peer learning, where students learned from each other as well as from teachers facilitating 

learning, allowed the students to develop a strong understanding of the concepts and 

skills taught in both subjects. Hence, the data showed that students developed strong 

knowledge and skills in each of the disciplines involved in the IDU. 

Theme 4: Relevant Learning 

Purposeful Learning and Making Connections were categories that surfaced from 

the analyses of the focus group interview transcripts and class observation field notes. 

These two categories formed the theme Relevant Learning to describe some examples of 

what students learned from the IDU.  
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Purposeful Learning 

Students believed that the goals of the IDU were to create a podcast, educate 

others, get exposure to issues, and express their ideas effectively. During a class 

observation in English, two students described to me that the purpose of the IDU was to 

create a podcast. In the student focus group interview, Brenda indicated that the purpose 

of the IDU was “to educate people that might not understand some of the topics” they are 

exploring. Moreover, Leonila described that the IDU’s purpose was to “help us become 

more aware, as well as other people become more aware of the situations” or issues they 

are investigating. During a class observation in English, a girl also said that “maybe the 

purpose of the IDU is to get them [students] exposure to different issue.” Thus, the 

students’ responses during the interview and during class observations showed that 

students thought that what they were learning in the IDU was relevant and important.  

Making Connections 

All the student participants during the focus group interview described that the 

IDU allowed them to make connections of what they were learning to their subjects, real 

life, their personal contexts, and the people in their topics. During class observations, 

students also described how what they were learning in class connected with what they 

will do in their summative assessment task later on in the unit. This category of Making 

Connections had the most references among all the categories derived from the data 

collected in this study; hence, I included excerpts from student participants’ focus group 

interviews and their reference to making connections in the IDU in Table 8. 
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Table 8 

Focus Group Interview Excerpts about Making Connections 

Type of 

Making 

Connections 

Excerpt from  

Interview Transcript  

Connecting 

subjects 

Irene: “I think we're learning that and not just for this but for IDUs in general, 

not just this one. We're learning how to connect things from other classes 

because everything's really related. Maybe something we learned in science 

can help us in PE or something in math can help us in English. And so, I think 

we're learning how to connect our classes and it will also help us connect other 

things later in life.” 

Connecting 

to real-life 

Susana: “Right now with the coronavirus, I'm watching the news a lot more 

and I feel like I understand it better than if I hadn't learned about how the 

statistics work how the stories work. I feel like I understand it a lot better and I 

can sort of understand what they're trying to get across, as opposed to just 

being like, oh, that's a statistic.  Okay, I can like identify the kind of statistic 

and things like that and relate it back to what I learned.” 

Connecting 

to students’ 

own context 

Brenda: “I'm proud that we were able to talk to my parents and get them on the 

podcast because they have experience with migrating from one country to 

another, and it was nice to speak to them and learn about like all of their 

struggles.” 

Connecting 

to people in 

topics 

Steve: One of my partners, he actually had a homeless story, not himself, but 

he knew someone that was homeless. He was a former homeless person. He 

got out of being homeless because he got a job. And I learned that like a very 

little deed can mean so much to them. Because he got a small job but ended up 

being able to transform his life from being homeless into being not. 

 

 

The students’ references to making connections to subjects, real-life, their own 

contexts, and to the people in their topics led them to construct new understandings or 

insights. For instance, Irene’s realization about the interrelatedness of subjects to IDUs is 

an example of a cognitive novel insight because it pertains to epistemological nature of 

the disciplines and Steve’s realization about how helping others in your own little ways 

can change lives is an example of a humanistic novel insight because it pertains to the 

ontological nature of students’ learning. Hence, the connections students made within and 
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beyond their academic environment are examples of new insights they developed in the 

IDU. 

Mrs. Jones, the math teacher, thought that the difference between teaching math 

(particularly the statistics unit as a stand-alone subject) and teaching it as an IDU was that 

it enabled her students to “relate the math to real world topics, instead of being isolated in 

the math classroom,” Mrs. Jones further added that the IDU answered students’ usual 

questions about the “why” of learning. In addition, the IDU team’s effort in using their 

communities as social contexts by having a field trip to the museum and a grade-level 

panel discussion on migration allowed students to have relevant learning experiences. 

Thus, the students’ descriptions of the purpose of the IDU and how it enabled them to 

make connections about what they were learning showed they understood the relevance 

of the IDU and these enabled them to develop new insights, which expanded their 

knowledge and understanding of the issues they were investigating. 

Theme 5: Integrating Knowledge and Skills 

The teachers intentionally designed the assessment task of creating a podcast to 

allow students to use knowledge and skills from both subjects. This enables students to 

achieve the purpose of integration of math and English in this unit as stipulated in their 

unit plan: “Students need the facts and statistics from math to bring relevance to the 

experience of one person, and the podcast techniques from the English course to express 

their ideas effectively.” Analysis of the student focus group interview transcripts, 

assessment documents, and verification from the two teachers’ one-on-one, semi-

structured interview revealed three categories under the theme, Integrating Knowledge 
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and Skills from both math and English subjects: Effective Product, Beyond Combining, 

and In-Depth Learning. 

Effective Product 

The data analysis of students’ interview transcripts, class observation notes, and 

assessment documents showed that evidence of integration was primarily demonstrated 

towards the end of the unit. This was to be expected, as students needed to develop 

discipline-specific knowledge and skills first before they were able to integrate them.  

During the focus group interview, several students reflected on what their podcast 

would be like if it were only done in one of the subjects. Irene thought that if they only 

worked on their podcast in math, “it would have been concentrating a lot on the data” and 

“facts,” and the “audience would not be able to relate to it and they wouldn’t remember 

it.” Zita added that just doing the podcast in math would not make it as “interesting.” On 

the other hand, if the podcast was just in English, students thought it would not be as 

trustworthy and unbiased. Thus, interview responses showed that the students realized the 

importance of using their knowledge in both subjects to have an engaging and reliable 

podcast. Ann elaborated on how the subjects complemented each other: 

I mean, I agree with Barbara, as you definitely got the backstory and how both of 

the subjects intertwined with each other to make this podcast because they have to 

complement each other to be able to have a successful podcast. 

The students realized that an effective product could only be achieved through the 

integration of both subjects because both subjects were necessary in creating an effective 

product.  
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Some students also reflected on how having two subjects allowed them to develop 

a balanced perspective and create a podcast that was both educational and interesting. 

Leonila explained: 

I think a good thing about combining the two is so it’s not heavily biased on one 

thing instead of the other. So, like a combination of both to kind of grab the 

audience attention, and so you're sharing and raising awareness, as well as 

showing people what is really going on. And the actual facts about it and how 

they can help and things like that.  

Thus, the students’ description of the importance of integration of both subjects in 

creating an effective podcast that is educational, captivating for the audience, and at the 

same time reliable and trustworthy showcased students’ understanding of the unit’s 

concepts of perspective, point of view, justification, and representation. Irene said, “The 

language allowed us to communicate the data better to the audience.” This statement 

highlights her realization that they can only produce the most effective product if they 

integrate and synthesize knowledge and skills learned in both subjects. Irene’s realization 

is an example a novel insight, more specifically, a practical novel insight that students 

gained from their IDU. A practical novel insight pertains to both the pragmatic and social 

dimensions of learning in interdisciplinarity. Moreover, students’ new understanding 

about the integration of the disciplines involved in the IDU as key in creating an effective 

product is unique to interdisciplinary teaching and learning. 
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Beyond Combination 

Some students described the concept of prioritizing as choosing the most 

important and relevant information they learned in both subjects to apply in their podcast. 

For example, Ann described choosing the most interesting and important “primary 

information that you want to share” to the audience because their podcast had a limit so 

they had to “pick and choose” what information would “captivate the listener.” In 

addition, some students thought that they did more than combining both subjects in the 

IDU to create a good podcast. Others explained that their teachers just taught them the 

basic knowledge and skills and that they had to add their own explorations to be able to 

create an effective podcast. Zita and Maurine explained: 

Zita: I think the teachers gave us a basis by starting our research off and showed 

us how to make a podcast or how to make an infographic, and how to make 

graphs. But not really anything about or not that much about migration in general 

or homelessness in general. So, I think most of that came from our research and 

things we found out along the way. 

Maurine: This is kind of straightforward, but obviously, our teachers don't  really 

teach us about the type of back stories that we might learn from actually reading 

or hearing about, you know, actual people’s stories. . . . I think that our teachers 

just in general don’t really tell us a lot about what we might hear, but I think that’s 

probably purposely because they want us to figure out on our own. 

Hence, data showed that the students integrated their prior learning from their subjects 

and new learning from their own explorations. 
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In-Depth Knowledge 

In an interview with the math teacher, Mrs. Jones revealed she was impressed by 

the human connections that students made in this IDU. She summed up what she thought 

was interesting about what students learned: “I guess just overall about how they 

[students] seem to have really internalized what they learned and what they saw.” She 

added that evidence of success for her in this IDU was represented by the comments from 

the students when they realized the connections between math and English, which most 

of them did not think possible at the start of the unit. Moreover, Mrs. Smith was pleased 

that students continued to relate what they had learned in the IDU to the Coronavirus 

pandemic, even if the IDU ended before the pandemic. For example, Susana described:  

I’ve been looking a lot about the count of cases [Covid-19] in different countries, 

and a lot of people have been asking you know, “Is this a reliable source?” And 

I've been able to sort of identify as a reliable source with what I learned in math, 

about how to find reliable statistics. And also, I’ve been watching a lot of 

interviews with different doctors, the President, and I can sort of identify all the 

components. All the things they need to get across and how well it flows and sort 

of think like, “Oh, did we do that in our podcast?” 

The students’ ability to apply what they learned in the IDU to other contexts 

showed that students’ understanding of both disciplinary knowledge and of their own 

topics was more than the foundational content listed in the unit plan. Furthermore, Irene 

explained what it entailed to produce a good podcast:  
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Like as Gloria said, we did have to analyze the data, but we also have to know 

how to interpret it. And so, we needed to know how that could relate to our lives 

and how we can make the audience understand that because it’s important that for 

a podcast, it’s not like it's a news report and a news report, you can just spit out all 

the facts. But in a podcast, you really have to make the audience understand 

what’s going on. 

Irene’s explanation of what her group did in the IDU showed both her good 

understanding of the subjects and how to create an effective podcast. 

Susana thought that because the IDU allowed her to explore her topic in depth, 

she was able to see the “broader information and more condensed information,” She was 

referring to the statistics as the “broader information” and the personal stories they 

explored in English as the “more condensed information.” She liked the “good mix” of 

broad and specific or having “both ends of the spectrum combined.” She thought that if 

they only explored their topic in one subject, “it would have been a little faster,” but she 

“would have had only a little bit of knowledge on it.” Zita added that they had the 

opportunity to add their “own research” and “things we had to learn ourselves,” which 

enhanced their learning. In sum, the IDU allowed students to gain a deeper understanding 

of their topics and construction of new insights because they explored these topics longer 

by having two subjects, examined the specific and broad aspects of their topics in both 

subjects, and they had an opportunity to integrate their prior learning with what they 

learned independently from their own exploration of their topics.   
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Theme 6: Humanistic Insights 

Analyses of the focus group interview transcripts showed that students described 

four categories of humanistic novel insights from the IDU. These were Awareness, 

Empathy, Open-mindedness, and Taking Action.   

Awareness 

The majority of the student participants described awareness as one key insight 

from the IDU. As Ann described, the IDU made her appreciate “how lucky” she was and 

“how different” her “life was from other people.” Maurine explained her own sense of 

self-awareness: 

I think I’ve always been aware of, like I should be grateful for what I have. But it 

really makes you think about how it’s really lucky to have as good an education 

or home life and stuff that you do because there’s people who can’t get, who don’t 

have access to education like you do, and they’re put in situations that they can’t 

really control.  

Hence, the students realized their own privileges, and in the process, they became more 

aware of others who are less fortunate.  

In addition to students’ development of self-awareness, they also described how 

the IDU made them aware of the gravity of the issues of migration and homelessness. 

They claimed that they knew about these issues before the IDU, but the IDU made them 

more aware of their significance. Colleen, whose topic was on the homeless, described 

how “no poverty” is “pretty high on the list” of the United Nations Sustainable Goals. 
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She added, “You might expect to learn a lot about this topic in school but they [teachers] 

don’t talk much about this,” although she thought this topic was “really important.”  

Similarly, Steve described how his knowledge from the IDU allowed him to see 

the significance of these issues: 

So, a lot of the numbers and facts that I learned from the math side are just very 

surprising to me. And I don’t think I would have looked at it the same way if it 

weren’t for this IDU. . . . I know it’s a very serious topic [homelessness] and 

much more serious. 

Leonila described how the statistics part of the IDU showed her the seriousness of 

these issues. As she put it, “It was kind of like an epiphany, almost like, “Wow, this is 

like a really big deal and I can do something, you know.” Thus, the data showed that the 

IDU helped students develop awareness of themselves in connection to the significance 

of the human issues they explored. This new insight of awareness, which students 

constructed through the IDU enabled them to develop a better understanding of 

themselves in relation to the topics they explored. 

Open-Mindedness 

As students explored important issues and made connections, they realized that 

these issues are quite complex. For example, Maurine described that there are other 

factors that cause people to migrate in addition to wars. She realized that “politics and 

other stuff” could lead people to leave their home countries. 
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Students like Irene also mentioned “broadening her horizons,” which helped them 

examine their own prejudices and realize the importance of not easily passing judgments 

on other people. This was explained by Susana and Irene: 

Susana: It’s like about the assumptions that a lot of people, including myself, used 

to make about homelessness, about migration. But everybody has a different 

experience, and you can’t assume based on their skin color, based on their voice, 

based on even what they said happened to them. You have to really understand it, 

and you have to really hear their opinion. You can never really make an 

assumption about why they’re in that circumstance.  

Irene: I think before this project, I grouped too many people that maybe had 

experienced something similar together . . . but now, after this, I realized, no 

matter  who it is, you do not know their story, and there is no way that you can 

know everything about a person. It’s really important that people know that 

because otherwise, it can lead to a lot of prejudice. 

Hence, students realized that judging other people without knowing their stories could 

lead to prejudice. 

Students’ description of how the IDU made them be more open-minded and 

understanding that these issues are complex and that every person’s story is unique 

exemplified the unit’s key concept of perspective. They were able to examine these issues 

at different vantage points than they normally would have before the IDU. For example, 

after the IDU, Susana explained how she had changed her views about homelessness. 

Before the IDU she did not think much about homeless people, but after the unit, she 
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said, “I think to myself, like what could have happened to bring them [homeless people] 

to that point.” Thus, students’ realization of checking one’s prejudices and not easily 

judging other people because you do not know their full situations, which in short means 

the importance of having an open mind is one of the humanistic novel insights they 

developed through the IDU. 

Empathy  

In addition to being more aware and open-minded, students also described another 

new insight—empathy towards other people. For example, Ann explained that, after 

empathizing with the people she had researched for her podcast on the migration of 

villagers who lived near a volcano in the Philippines, she now appreciated their efforts. 

This was because she realized all the hardships they had to go through. Anne explained: 

But now that I’ve done this podcast and this IDU project, I give them so much 

more credit and so much more, you know. Oh, and I am more aware of all those 

because I know now how hard it is for them to go through this and their suffering, 

how painful it can be because you’re losing things. And you’re not sure if you’re 

going to be succeeding or not. 

In another instance, Brenda, who interviewed her own parents who immigrated to 

the United States, described her appreciation for their “struggles” and “what it took for 

them to get here like leaving their families to come here for a better future and 

education.” Zita was also able to empathize with migrants from war-torn countries amid 

the current Coronavirus pandemic. When comparing the current situation with school 

closing because of the pandemic, Zita said, “It’s probably also a million times worse for 
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people who are migrating and trying to get out of their country right now.” Thus, in 

addition to their development of humanistic novel insights such as awareness and the 

importance of being open-minded, the students also explained their development of 

another new humanistic insight, empathy towards others. In addition, this new insight 

about empathy towards others was promoted through the new insights of awareness and 

open-mindedness.  

Taking Action 

Mrs. Jones, the math teacher, considered students’ explanations of their new 

insights as development of dispositions and their application of these skills to other 

situations like the pandemic as “big learning statements.” In addition to this, after 

describing their own development of these dispositions through the human connections 

they forged in the IDU, some students also realized that they could do something to 

“make a change” or “take action.” Irene described the importance of raising awareness 

about the issues of migration and homelessness: 

Well, I think that the more people know about what’s going on in the world, the 

more they feel like they can help with it or the more aware they are of an issue, 

the easier it is for you to be able to not solve it but kind of contribute towards that.  

So, I think if everybody really knew all about today’s current situation 

[pandemic], it would be a lot easier to get rid of all the problems, and it would be, 

not get rid completely, but we would start working towards them a lot faster.  

Students’ realization of their own privileges in comparison to other people made them 

realize how fortunate they were and that they were capable of doing something to help 
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people. For example, students like Colleen and Gloria, put their learning into action by 

bagging toiletries and giving them to homeless people beyond their service learning 

activity during their field trip. When asked what they would remember the most from this 

IDU, Colleen replied, “The expression on the homeless people, their facial expression as 

we were helping them. They seem really happy and thankful for what we were doing for 

them.” 

Furthermore, when I asked the students why they should care about solving these 

issues, Steve replied, “I feel like these are problems, and since we’re the next generation, 

we should learn about these problems because the world relies on us to solve them.” 

Brenda thought that it was part of their responsibility to solve these issues: 

The thought that maybe we could do something to change that, in the future, or 

now. Like what they were saying, those big numbers [statistics about her topic], 

and maybe we could have like, as he [Steve] said, that we’re the future 

generation. So maybe we could help those go down.  

Therefore, the data showed that students’ explanation of their learning from the IDU 

mostly referred to their construction of new insights, which are humanistic in nature such 

as the importance of being aware of your own privileges, having an open-mind, 

empathizing with others, and taking action to help other people. Furthermore, the 

students’ development of these humanistic new insights were interrelated. As they 

realized the importance of being aware of themselves and having an open-mind, the 

students were able to empathize with others and then realize that they can do something 

to alleviate the issues they explored in the IDU.  
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The IDU’s Degree of Interdisciplinarity Using the Principles of School Interdisciplinarity 

The six foundational principles of school interdisciplinarity were also used to 

ascertain the degree of interdisciplinarity of the IDU, “A Story Beyond Numbers.” This is 

an important step in this research to ensure that the students in this case study 

experienced an interdisciplinary unit of study as defined in this research. Although the 

principles of school interdisciplinarity relate to the theoretical framework, the pragmatic 

constructionist epistemology of interdisciplinary understanding only deals with the 

learning process or conceptual and functional dimensions of interdisciplinarity. In 

comparison, Lenoir and Hasni’s principles focus not just on these two dimensions but 

also the operational and functional dimensions of interdisciplinarity (Hasni et al., 2015). 

Thus, the use of the Foundational Principles of School Interdisciplinarity, which aligns 

with Boix Mansilla’s (2010, 2017) pragmatic constructionist epistemology, as a 

guidepost in analyzing the degree of interdisciplinary of the students’ unit of study adds 

to the validity of this qualitative case study. Table 9 displays a checklist of how the 

themes from the results in this study relate to the principles of school interdisciplinarity. 
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Table 9 

Extent of Interdisciplinarity of the IDU Using the Principles of School Interdisciplinarity 

 Themes from the Results of the Study 

Principles of School 

Interdisciplinarity 

Collaborative 

Design 

Student-

Centered 

Teaching 

and 

Learning 

Disciplinary 

Knowledge 

and Skills 

Relevant 

Learning 

Integrating 

Knowledge 

and Skills 

Dispositions 

There can be no 

interdisciplinarity 

without academic 

disciplines 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

Not a mere addition 

of disciplinary 

elements 

 

x 

   

x 

 

x 

 

x 

A means to an end x   x x x 

Treats all subjects 

as equally important  

 

x 

 

x 

 

x 

 

 

 

x 

 

x 

Interrelationship 

between the 

cognitive, practical, 

and human 

dimensions 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

Requires 

collaboration 

between teachers of 

different disciplines 

 

x 

 

x 

 

x 

 

x 

  

 

 

The different themes generated from the results of this study demonstrate that the 

IDU, “A Story Beyond Numbers,” followed all the principles of school interdisciplinarity 

as posited by Lenoir and Hasni (2016). Thus, the IDU, which was the context of this 

study, met the definition of interdisciplinarity as defined in this study. 

Summary of Results 

This qualitative single case study sought to explore what novel insights students 

developed and how they developed them in interdisciplinary teaching and learning. The 
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seventh-grade students’ learning experiences in an interdisciplinary unit, “A Story 

Beyond Numbers,” between math and English was the unit of analysis in this study. Six 

themes related to the teaching team’s design and implementation of the IDU and 

students’ learning experiences emerged from the analysis of data gathered through 

document analysis, class observations, and interviews. 

The collaborative effort of the IDU teaching team led to the development and 

implementation of relevant and student-centered teaching and learning, albeit with some 

tradeoffs. As a result, students developed strong, discipline-specific knowledge and skills, 

which they were able to integrate and apply in their summative assessment task, a 

podcast about their chosen topic on either migration or homelessness. The teachers 

provided the environment for students to independently integrate and apply what they 

learned in creating their podcasts, which enabled them to make connections with what 

they were learning in the unit and develop deep understanding of their chosen topics. In 

addition, the students’ description of their learning beyond what the teachers outlined in 

the unit plan, particularly in math; the connections they forged between their subjects; 

and their realization of the need for integration of the subjects in order to create an 

effective product are examples of novel insights unique to interdisciplinarity.  

Furthermore, students also described the humanistic novel insights they 

constructed from the IDU such as awareness, empathy towards others, open-mindedness, 

and taking action. The students’ development of these humanistic insights were also 

interrelated. First, they were able to understand the importance of being aware and having 

an open-mind. These new understandings led them to empathize with others and realize 
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that they can do something to help others. Therefore, students’ new insights from 

exploring an interdisciplinary course of study enabled them to develop not only their 

mental abilities through their construction of cognitive novel insights but also their 

capacities as human beings and as members of a democratic society through the practical 

and humanistic novel insights they constructed. 

The results of the study also showed that the IDU complied with the Foundational 

Principles of School Interdisciplinarity (Lenoir and Hasni, 2016). This results help 

improve the validity of this study by ascertaining that the IDU that the participants 

experienced is truly interdisciplinary as defined in this study. 

The next chapter discusses the results in light of the theoretical framework and the 

research questions that guided this study. It also proposes ways that educators, school 

administrators, and curriculum developers may be able to use these results to guide them 

in making decisions in terms of adopting, designing, and implementing interdisciplinary 

teaching and learning in schools. Additionally, the next chapter outlines suggested 

research to move the conversation of school interdisciplinarity forward. 
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CHAPTER 5 

DISCUSSION, CONCLUSIONS, IMPLICATIONS, AND SUMMARY 

Despite some literature supporting the benefits of interdisciplinarity in K-12 

schools (Becker & Park, 2011; McPhail, 2018; Spintzyk et al.,  2016; Weinberg & 

McMeeking, 2017), educators and educational leaders are not clear about the value of 

interdisciplinarity beyond improved motivation and test results (MacMath et al., 2010; 

McPhail, 2018; Spintzyk et al., 2016). Hence, because interdisciplinarity holds a promise 

for high-quality learning, educators need to understand what new insights students 

develop and how they develop them in the course of interdisciplinary studies. This case 

study sought to develop a deep understanding of students’ learning experiences in 

interdisciplinarity in secondary schools. In particular, this study focused on exploring 

what novel insights students constructed and how they constructed them in the course of 

an interdisciplinary unit. 

In order to explore this problem, I conducted a qualitative single case study using 

the pragmatic constructionist theory of interdisciplinary understanding (Boix Mansilla, 

2010, 2017) as the theoretical framework. This theory of interdisciplinary understanding 

puts a premium on the integration of disciplinary insights in developing a deeper 

understanding of complex issues and the application of knowledge and skills to real-

world situations (Hasni et al., 2015). I initially analyzed the IDU team’s collaborative 

planning documents such as unit plan, assessment guide, collaborative meeting agenda,
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meeting observation field notes, and meeting timeline to attain an overview of the 

context, the seventh-grade IDU, “A Story Beyond Numbers,” between math and English. 

In addition, I conducted class observations; student focus group interviews; and one-on-

one, semi-structured teacher interviews and examined assessment documents to explore 

students’ learning experiences during the IDU. Due to the pandemic and school closure, I 

was only able to conduct virtual interviews via Zoom with 11 student participants, who 

represented 11% of the study population and two teacher participants. Furthermore, I 

used inductive and deductive thematic data analysis to generate findings, which helped in 

developing a deep understanding of my case (Fereday & Muir- Cochrane, 2006). 

This final chapter of this dissertation expounds upon the research findings of this 

qualitative single case study. It is an examination of the most prevalent learning 

experiences of the student participants who explored an interdisciplinary unit (IDU), “A 

Story Beyond Numbers,” as well as the teaching team’s design and implementation of the 

IDU. This chapter offers a discussion of the research findings in relation to the relevant 

literature and the pragmatic constructionist theory of interdisciplinary understanding, 

which is the theoretical framework that guided this study. Also included is a summary of 

the research findings and answers to the research questions, which lead to implications 

for the design and implementation and future research recommendations on 

interdisciplinary teaching and learning in secondary schools. 
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Discussion of the Findings 

This qualitative case study explored students’ learning experiences in the course 

of an interdisciplinary unit of study. The basis for this exploration were the primary 

research questions:  

1. What novel insights do students construct in the course of interdisciplinary 

studies?  

2. How do students construct novel insights in the course of interdisciplinary 

studies? 

In order to answer the primary research questions, the following secondary 

questions further guided my investigation: 

1. How do students integrate knowledge and skills from different disciplines in 

interdisciplinary studies? 

2. How do students connect what they are learning in an interdisciplinary study 

to their own experiences within and beyond the academic environment? 

This section is a discussion of the study results in light of the relevant literature reviewed 

in this research as well as through the lens of the pragmatic constructionist theory of 

interdisciplinary understanding. 

Results in Light of the Tenets of Pragmatic Constructionist Epistemology  

Six themes emerged from this study. The first two relate to the context of the case 

study, and the remaining four themes focus on students’ learning experiences during the 

IDU. I discuss these themes in light of the four key instructional principles of the 

theoretical framework, the pragmatic constructionist epistemology of interdisciplinary 
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understanding. These principles include purposeful learning, disciplinary grounding, 

leveraging integration to promote deep understanding, and having a critical stance 

(Brassler & Dettmers, 2017). 

Purposeful Learning 

Interdisciplinarity is the integration of two or more disciplines to “craft products, 

explain phenomena, or solve problems in ways that would have been unlikely through 

single disciplinary means” (Boix Mansilla, 2017, p. 4). In addition, interdisciplinarity 

promotes deeper understanding of real-world issues because it allows students to 

integrate disciplinary perspectives, which enables them to develop a richer understanding 

of issues that are too complex to explore using one discipline (Boix Mansilla, 2010, 

2017).  Hence, interdisciplinarity equips students to understand complex issues and apply 

their knowledge to real-life situations beyond their academic environment (Hasni et al., 

2015).  

The theme, Collaborative Unit Design, that emerged from the analysis of 

teachers’ collaborative planning documents; class observations; and one-on-one, semi-

structured interview with teachers showed the use of both math and English disciplines to 

explore complex human issues, such as migration and homelessness. The teachers also 

planned for impactful learning experiences, such as a field trip to the National Center for 

Civil and Human Rights (NCCHR) museum, incorporating a service learning component 

during the field trip, and inviting panelists from the school community to discuss 

migration to a whole grade. These learning experiences allowed students to connect to 
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their communities and realize the relevance of what they were learning in the IDU 

beyond their academic environment.  

Furthermore, the theme, Relevant Learning, which also emerged from the focus 

group interviews and classroom observations, showed that students were able to articulate 

the significance of the IDU. This involved being exposed to and educating others about 

the real-life issues of migration and homelessness. Student interview responses indicated 

they thought that it was important for them to understand these issues because they were 

the future generation who would need to solve them. 

The summative assessment assigned to the students reflected the purpose of 

integration articulated by the IDU teaching team in their unit plan and required students 

to express their ideas effectively. In addition, the summative assessment task required 

students to create a product—a podcast on migration or homelessness—while 

simultaneously explaining these complex issues through math and English. Giving 

students the opportunity to explore a complex human issue by using and integrating at 

least two disciplines to develop a deeper understanding adheres to the definition of 

interdisciplinarity in this study (Boix Mansilla, 2010, 2017). This was evident when, 

during the focus group interviews, the students explained the characteristics of an 

effective podcast: educational, captivating to the audience, reliable, and trustworthy. 

Moreover, students realized the complementary connections of math and English and that 

the integration of their learning in both of these subjects was the only way to create an 

effective podcast. This realization exemplifies both cognitive and practical novel insight 

students constructed from the IDU. These results showed that students clearly understood 
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that, in order for them to create an effective podcast and achieve the IDU’s purpose of 

making connections between subjects, they had to integrate their learning in both math 

and English. Thus, the teachers successfully established a clear purpose of integrating 

their disciplines in order for students to create an effective product that explained a 

complex human issue, which enabled the students to construct new insights (Boix 

Mansilla, 2017).  

By accomplishing their summative task, the students practiced what it was like to 

become members of an actual society, which aligns with Dewey’s (1938) characterization 

of schools as venues to provide opportunities for students to emulate members of a 

democratic society through students’ engagement in meaningful learning experiences.  

Because students were able to realize and appreciate the significance of what they were 

learning in the IDU as explained in the theme of relevant learning, they were highly 

engaged in exploring their own specific topics in greater depth. Furthermore, teachers 

promoted student agency when they allowed students to choose their own topics and 

explorations within the larger issue of migration or homelessness. Allowing students to 

choose their own topics made their voices heard, which then stimulated engagement and 

ownership (Dowden, 2007). This was evident in the students’ eagerness and passion as 

they articulated their learning experiences during the interviews. For example, every 

single participant eagerly shared their topics and their rationale for choosing them. Thus, 

the purposeful learning promoted in the IDU enabled students to appreciate the 

significance and relevance of what they were learning within and beyond the school, 
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allowing them to experience high levels of engagement, which is consistent with other 

studies (MacMath et al., 2010; Pountney & McPhail, 2017). 

Students’ appreciation of the relevance of what they were studying in the IDU, “A 

Story Beyond Numbers,” to their own contexts and beyond their academic environment 

could come from their previous experiences of single discipline courses with purposeful 

teaching and learning approaches. This relevant learning experience could be the norm 

for the courses that students were taking; hence, they expected or thought that all units 

were relevant. However, the math teacher reported that students asked about the why or 

the purpose of learning in her regular math classes, whereas in the IDU, students were 

clear about the purpose and application of what they were learning. In addition, the 

students’ experiences with two IDUs before this study could possibly explain the 

students’ collective thinking about the purposeful learning in IDUs. Thus, IDUs in 

general could connote a purposeful learning experience for the students in this study.  

Disciplinary Grounding 

Several scholars postulated that having strong, discipline-specific knowledge and 

skills or disciplinary grounding is key in ensuring rigor in interdisciplinarity (Boix 

Mansilla & Duraising, 2007; McPhail, 2018; Treacy & O’Donoghue, 2014). Moreover, 

one of the distinguishing characteristics of interdisciplinarity as compared with other 

integrative approaches, such as the more common multidisciplinarity, is its emphasis on 

the role of disciplinary grounding in developing and implementing rich interdisciplinary 

learning experiences. Students with strong discipline-specific knowledge and skills are 
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better able to integrate and apply their learning to create products, solve problems, or 

explain phenomena and advance their understanding (Boix Mansilla, 2010, 2017).  

The third theme that emerged from this study was Disciplinary Knowledge and 

Skills, which showed that teachers planned and taught discipline-specific content and 

skills and that students were able to accurately showcase their learning in both math and 

English. Further analysis of data sources gathered revealed that students’ discipline-

specific learning was consistent with the content and skills outlined in the teachers’ unit 

plan. In fact, the students’ discipline-specific learning went beyond the basic concepts 

and skills outlined in the unit plan. For example, students’ description of their learning in 

math, such as skills in finding good statistics, spotting misleading data, and relating data 

to life, demonstrated their understanding of statistics concepts beyond identifying mean, 

median, mode, and graphical skills as outlined in the unit plan. In addition, the English 

teacher’s comment on students’ shift in perspective for authorship showed students’ good 

grasp of English-specific knowledge and skills. Therefore, students displayed good 

understanding of math and English concepts and skills. 

Students were able to develop strong disciplinary grounding through relevant and 

student-centered teaching and learning. They explored relevant topics they could relate to 

their own experiences and life outside of school, which enabled them to make better 

sense of what they were studying. This led to high-level thinking, evidenced by students’ 

articulation of their learning during the interviews (Preus, 2012). For example, one of the 

student participants who explored migration interviewed her own parents and, in the 

process, developed a greater appreciation of their efforts in providing her family with a 
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better life. Furthermore, student-centered teaching and learning strategies such as 

teachers facilitating learning, students’ choice of topics, and peer learning provided a 

balance of teacher guidance and students’ agency in pursuing their own inquiries that 

allowed students to develop a deep understanding of the concepts and skills in both math 

and English (Dowden, 2014). This balance was evident in students’ comments about how 

their teachers intentionally taught them only the basics, and they had to add their learning 

from their own explorations to create an effective podcast. 

Relevant and student-centered learning approaches may not be the only 

explanation for students’ development of strong disciplinary grounding. It could be that 

the 11 students who participated in the interviews were all high achievers. However, I did 

not select the students to participate in this study according to their academic standing. 

All the 101 seventh-grade students received an invitation to participate in this study, and 

only 11 participants volunteered to be part of the study by submitting all the required 

forms and sacrificing their lunch to do an interview. The participants could be students 

passionate about their podcasts or topics and who had a particularly memorable learning 

experience during the IDU. Nevertheless, their academic abilities were not a significant 

factor in their participation. Thus, the assertion that the participants’ development of 

strong, discipline-specific knowledge and skills through relevant and student-centered 

teaching and learning stands, based on the purposeful random sampling of participants.  

Leveraging Integration to Promote Deep Learning 

Strong disciplinary understanding and relevant learning are prerequisites for 

integration, which promotes in-depth understanding (Boix Mansilla, 2010; Nikitina, 
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2006). In other words, students need to first develop strong, discipline-specific 

knowledge and skills and explore real-world issues in order to integrate what they are 

learning in an IDU effectively to advance their understanding. Hence, the process of 

integration enables students to develop deeper understanding of the issues they are 

investigating. 

The fifth theme, Integrating Knowledge and Skills, showed that students were 

able to integrate knowledge and skills from both math and English in order to create an 

effective podcast. This ability facilitated their development of a deep understanding of 

their topics leading to their construction of novel insights. This was evident in their 

description of the limitations of a single discipline in exploring their topic. Students’ 

explanations of the limitations of their podcast if it only involved one of the subjects and 

how both subjects complemented each other in order to express their ideas effectively 

supported their integration of both disciplines.  

The students also explained other strategies they used, such as prioritizing of the 

most important concepts to use in their podcast, which also support the process of 

synthesis. Moreover, the students were able to apply their learning to other contexts, like 

the Coronavirus pandemic, even after the unit ended.  

Impressively, student and teacher interviews revealed that students were the ones 

integrating—teachers simply provided the environment for them to effectively integrate 

and synthesize their discipline-specific knowledge and skills. This was evident in 

students’ comments on how they had the opportunity to add their learning from their own 

explorations of their topics and that their teachers simply taught them the basic concepts. 



136 

 

In addition, the teachers’ use of modeling and guiding strategies in their classes provided 

further evidence of their roles as facilitators—providing students an environment 

conducive to integrating their learning. Thus, the results showed that the IDU encouraged 

both knowledge and learner-initiated integration. In knowledge integration, students find 

connections between the disciplines, and in learner-centered integration, students 

discover connections on their own by using prior knowledge and independently 

integrating new connections (Shapiro & Dempsey, 2008). Both of these types of 

integration were evident in the study. Furthermore, students also generated new insights 

unique to interdisciplinarity such as their realization of the interconnectedness of their 

subjects or classes and the need for integration and synthesis of knowledge and skills in 

order to create an effective product for their IDU. 

The main purpose of interdisciplinarity is not just the integration of knowledge 

and skills from at least two disciplines but the advancement of understanding (Boix 

Mansilla, 2010, 2016). In other words, interdisciplinarity, which promotes integration, is 

not an end of itself but a means towards the progression of students’ understanding. 

Study findings as described in themes four (Relevant Learning), five (Integrating 

Knowledge and Skills), and six (Humanistic Insights) showed compelling evidence of 

students’ advancement of understanding through their construction of novel insights, 

which exceeded the teachers’ intended learning outcomes for the unit.  

A closer analysis of what students learned or the extent of their advancement of 

understanding from the unit revealed three types of novel insights: cognitive, practical 

and social, and humanistic. These three types of novel insights described by students 
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were also interrelated, which showed that they were consistent with Lenoir and Hasni’s 

(2016) fifth principle of school interdisciplinarity. This principle states that 

interdisciplinarity must combine three complementary logics: cognitive or 

epistemological, practical or pragmatic, and human or ontological. Hence, the novel 

insights students developed during the course of the IDU reflected not only the cognitive 

dimension but also the practical and human dimensions of interdisciplinarity. 

McPhail (2018) and Boix Mansilla (2010, 2016) placed emphasis on the value of 

interdisciplinarity on students’ cognitive advancement. However, the cognitive novel 

insights constructed during their IDU such as students’ development of knowledge and 

skills beyond what teachers outlined in the unit plan and students’ realization of the 

interconnectedness among their subjects painted only a partial picture of students’ 

construction of novel insights. In addition to the cognitive insights students developed 

between the subjects, they were also able to connect the knowledge and skills they 

learned in their math and English classes to the practicality of completing their group 

project or summative assessment, the podcast. Furthermore, the students also made social 

connections through peer learning with their group mates and classmates. These practical 

and social insights that students constructed were interrelated with their cognitive 

insights. Thus, students were able to connect knowledge and skills learned from their 

classes toward achieving the practical side of their unit, creating a podcast, while 

concurrently developing social skills through peer learning.  

Students’ description of what and how they learned from their peers as well as 

how they created an effective podcast is evidence that the practical and social insights 
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were interrelated to the cognitive insights they developed, which is part of the process of 

the advancement of their own understanding. For example, the collaborative skills such 

as working together, complementing strengths, and building off each other that students 

acquired through peer learning enabled them to develop strong disciplinary and 

interdisciplinary understanding. Furthermore, both cognitive and practical novel insights 

developed by the students led to their construction of humanistic novel insights.  

All student participants described various forms of humanistic novel insights 

during the IDU. They described connecting the IDU with their own situations as they 

realized their own privileges in comparison to others who were not as fortunate. For 

example, some realized how lucky they were to study in a private school and have a 

stable home life. In addition, most students described how the IDU made them more 

aware of important issues, which enabled them to connect or empathize with other 

people’s plights that they had not previously considered. Students also voiced that their 

newly developed awareness of these important issues and their complexities—due to the 

IDU—broadened their perspectives. When students realized the importance of 

empathizing with others and being aware of their privileges, their perspectives expanded, 

and they learned that they cannot make assumptions because everyone has different 

experiences. Furthermore, some students took action based on what they learned by 

helping others beyond the requirement of the IDU or the school. One group of students 

continued their service learning by bagging toiletries and giving them to the homeless 

people in their communities, which was beyond the unit requirement. 
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Therefore, the teachers’ design of the IDU, which aimed to teach students the 

concepts of perspective, point of view, justification, and representation through having 

the students create an effective podcast about migration or homelessness, was successful. 

In fact, students’ explanations of the new insights they developed revealed that they were 

able to take these concepts beyond the stories they explored in their podcast by 

connecting them to their own experiences and what was happening around them. A good 

example was how several students utilized what they learned from the IDU to the 

Coronavirus pandemic. They described applying the skills of spotting misleading data in 

identifying reliable statistics from the news and also realizing the effect of the pandemic 

on homeless people and immigrants. Taking the concepts they learned from the IDU and 

applying them to other contexts enabled students to shift their own thinking, attitudes, 

and biases as they developed a deeper understanding of the complex issues they explored 

because they were able to understand the broad picture through learning about statistics 

in math and personal stories in English. Therefore, the humanistic insights students 

constructed during this IDU transferred to developing broader human insights beyond the 

topics of the IDU.  

The epistemological or cognitive, pragmatic or practical and social, and 

ontological or humanistic novel insights students constructed during and after the IDU, 

“A Story Beyond Numbers,” were interrelated. Students first developed cognitive and 

pragmatic novel insights, which enabled them to develop a good grasp of discipline-

specific knowledge and skills, create an effective podcast, and learn with their peers. As 

they constructed these cognitive and pragmatic insights, they developed an in-depth 
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understanding of their topics, particularly about their complexities and their realization of 

their narrow perspectives about these topics prior to participating in the IDU. The 

cognitive and pragmatic insights they forged as they learned the discipline-specific 

knowledge and skills, explored their own topics, and integrated their prior and new 

learning helped them construct these humanistic insights, which could lead to students’ 

development of humanistic dispositions.   

Humanistic insights such as realizing the importance of empathy, awareness, 

perspective, and taking action can lead to what Boix Mansilla and Wilson (2020) referred 

to as “virtuous dispositions—at once cognitive and moral capacities—deemed essential to 

navigate a more interconnected world” (p. 3). Therefore, students’ construction of novel 

insights through the IDU were not limited to the development of cognitive insights but 

also included practical and humanistic dimensions of the advancement of one’s 

understanding. These novel insights could lead towards the students’ development of 

dispositions or competencies needed to make the world a better place to live. 

This development aligned to the mission of the study site, The Interdisciplinary 

School (TIS). Specifically, its mission was to develop courageous leaders who shape their 

world for the better. In addition, intercultural competence was one of the core values of 

the school. As the English teacher mentioned, the students’ new learning during the IDU 

fit well with the school’s credo. Since the school’s mission aligned with the development 

of these dispositions, it is possible that these students had already developed these 

dispositions before the IDU. However, based on the students’ interview answers, they 

were transparent in stating what they thought about the homeless people or immigrants 
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before and after the IDU. They clearly articulated their prior worldviews and how they 

shifted after the IDU. Furthermore, although some students provided examples of doing 

service learning outside of school before the IDU, they also reported continuing such 

work after the IDU with their partners, who had never done this before. Thus, there is 

evidence that the students were able to construct these insights, which leads to the 

development of humanistic dispositions during the IDU, and those who embodied them 

prior to the unit exhibited these dispositions and influenced the development of these 

dispositions in their peers.  

Another factor that could influence the development of these novel insights, 

which could develop students’ dispositions or global competencies is the teachers’ choice 

of topics—migration and homelessness and the key concept of perspective. However, it is 

possible to argue that real-life human issues in general naturally bring about humanistic 

insights and develop “virtuous dispositions” when explored in depth (Boix Mansilla & 

Wilson, 2020). Thus, the new insights or new worldviews that students constructed, 

which can lead to the development of dispositions or global competencies, can be largely 

attributed to the students’ in-depth exploration and application of multiple perspectives in 

understanding complex human issues—a unique benefit of interdisciplinarity.  

Critical Stance 

Boix Mansilla (2010, 2017) posited that true interdisciplinarity results in having a 

better sense of the world by valuing the advancement of understanding over the 

acquisition of true knowledge claims. Students who demonstrate critical stance are able 

to recognize the limitations of their knowledge and the human propensity to make 
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mistakes. Results showed that students demonstrated deep understanding of discipline-

specific knowledge and skills beyond the subject-specific truths or knowledge claims. 

Moreover, students reflected on the limitations of each disciplines and the need to have 

both disciplinary perspectives in achieving an effective podcast and in developing a better 

worldview. Furthermore, examples of students’ novel insights such as their realization of 

their naivetés and narrow views about topics they explored before the IDU and the 

broadening of their own perspectives of the world after the unit support their critical 

stance as they recognized the need to reconsider their own thinking (Brassler & Dettmers, 

2017). 

Conclusions 

This study sought to develop a deep understanding of students’ learning 

experiences in interdisciplinarity. The primary questions that guided this study were: 

What novel insights do students construct in the course of interdisciplinary studies? How 

do students develop novel insights in the course of interdisciplinary studies? To help 

answer these questions, I formulated two secondary questions, which I will answer in 

light of the results of my study. 

Secondary Question 1 

Secondary question 1 was: How do students integrate knowledge and skills from 

different disciplines in interdisciplinary studies? The integration of knowledge and skills 

from the different disciplines start by having a collaborative design of a unit, which has a 

clear purpose for integration. The purpose of integration drives the key disciplinary 

concepts and skills to be taught, so that students can develop, integrate, and apply them to 
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“craft products, explain phenomena, or solve problems” (Boix Mansilla, 2017, p. 4). In 

addition, the exploration of a relevant, real-world issue enables students to appreciate the 

significance of what they are learning and then relate it to their different disciplines, 

tasks, prior knowledge and experiences, and real-life situations beyond school. Having a 

relevant topic of exploration also encourages students to delve deeper into their own 

inquiries.  

Interdisciplinarity also involves using student-centered teaching approaches to 

promote student agency, which is important in enabling students to integrate not only the 

discipline-specific knowledge and skills from the two subjects but also synthesizes them 

with what they learned from their own explorations. In addition, students’ description of 

their metacognitive processes such as their realization that their teachers expect them to 

learn beyond explicit instruction further supports the inquiry aspect of student-centered 

teaching of the IDU. Hence, students solely drive the integration process, while the 

teachers simply facilitate the learning environment. This process provides just enough 

guidance to students so that they can push their own thinking after having learned the 

foundational concepts and skills through their teachers. 

Another important aspect of the integration process is the summative assessment 

task, which showcases students’ ultimate learning at the end of the unit. This task relates 

to the real-life issues that students are exploring. In order to have an in-depth exploration 

of real-life issues that are complex in nature, students have to go beyond the boundaries 

of one single discipline. Hence, teachers design the assessment task so that the only way 

to achieve the goals of the task is for students to explore the topic in depth and integrate 
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knowledge and skills from the different subjects. Thus, several processes need to happen, 

starting with the design of the unit, in order for students to have the environment to 

integrate learning. Once this learning environment is set, teachers design the assessment 

task to achieve the purpose of integrating the two subjects, which behooves the students 

to integrate learning as it is the only way to perform the task.  

Secondary Question 2 

Secondary question 2 was: How do students connect what they are learning in an 

interdisciplinary study to their own experiences within and beyond the academic 

environment? Relevant learning and strong disciplinary understanding allow students to 

make connections to their own experiences and beyond their academic environment. 

Through strong disciplinary grounding, students are able to develop deep understandings 

of complex human issues by making connections, which lead to their construction of 

novel insights. Cognitive novel insights include the realization that the integration of the 

different disciplines and students’ prior and new learning are key in advancing their own 

understanding. When students perform their summative task, they connect their learning 

to the practicality of achieving the goals of their task and at the same time connect 

socially with their peers. In addition, when students develop these cognitive and practical 

novel insights in relation to understanding an important real-life issue, they develop 

humanistic novel insights. Then, when students connect their learning about these issues 

to their own experiences (families and friends), the stories of people they are 

investigating, and the society in general, they are able to shift their prior worldviews and 

understand the world better. Furthermore, the humanistic novel insights are key in 
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developing dispositions or global competencies, which will help students thrive and 

perhaps make a difference in the ever-changing and highly interconnected society. 

 Therefore, the various connections students forged from their IDU enabled them 

to develop novel insights, which include cognitive, practical, humanistic, and their 

interrelationships. Examples of students cognitive novel insights include their deep 

understanding of the discipline-specific knowledge and skills, their realization of the 

interrelatedness of the subjects in their classes, and the metacognitive processes they 

described, which made them recognize to go beyond what is explicitly taught in their 

classes. In addition, they also constructed practical novel insights such as recognizing the 

need for integration in order to create an effective product and realizing the different 

skills and strategies needed to collaboratively work with others. Furthermore, students’ 

development of these cognitive and practical novel insights lead them to develop 

humanistic novel insights such as the importance of  being aware of your own privileges, 

broadening one’s perspective, empathizing with others, and taking action to help solve 

important real-world issues. These humanistic novel insights are key in developing 

dispositions or global competencies. To illustrate this process, I created Figure 2. 
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Figure 2 

Students’ Construction of Cognitive, Practical, and Humanistic Novel Insights  

 

 
 

 

This study sought to develop a deep understanding of students’ learning 

experiences, particularly, the novel insights students construct and how they construct 

them in the course of interdisciplinary studies. I began my investigation by focusing on 

the cognitive aspect of interdisciplinarity by using the pragmatic constructionist 

epistemology of interdisciplinary understanding as both the theoretical framework and 

epistemology that guided my study. The pragmatic constructionist epistemology posits 

that the main purpose of the research inquiry is not the acquisition of propositional 

knowledge or truths but the advancement of understanding, which is broad, deep, and 

revisable (Boix Mansilla, 2017; Elgin, 1996). Moreover, Elgin (1996) explained that the 

researcher’s initial conceptions about a subject are inchoate and maybe inconsistent. 
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Hence, she advised investigators to treat their starting points as simply “touchstones that 

guide but do not determine” (p. 107) the construction of their new understanding. 

In this study, my initial conceptions focused on the cognitive dimension of 

interdisciplinary understanding or the cognitive novel insights that students may or may 

not develop in interdisciplinary studies. My literature review about the lack of empirical 

studies on the cognitive benefits of interdisciplinarity in secondary schools beyond 

motivation and test results supported this (MacMath et al., 2010; McPhail, 2018; 

Spintzyk et al., 2016). However, my investigation broadened my own perspective and 

focus in order to effectively interpret the data I collected. This led me to conclude that an 

interdisciplinary unit of study—collaboratively designed and implemented using relevant 

and student-centered strategies—enables students to develop strong disciplinary 

grounding, which allows them to effectively integrate knowledge and skills from 

different disciplines. This integration process results in forging connections that enable 

students to construct new insights of how they view the world—cognitive, practical, and 

humanistic. These new insights are key in developing dispositions or global 

competencies, which will help students shape their world for the better. Therefore, 

interdisciplinarity helps develop not only the mind but also the hand and the heart. In 

short, interdisciplinarity promotes the development of well-rounded students who are 

globally competent. 

Implications 

Interdisciplinarity helps students promote in-depth learning and global 

competencies needed to thrive and become change agents in our fast-changing and highly 
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interconnected society. In order for secondary schools to design and implement 

interdisciplinary teaching and learning effectively, pre-service teacher training and 

ongoing professional development need to focus on developing teachers to become 

curriculum designers, more specifically, designers of interdisciplinary curriculum. To 

accomplish this, teachers need exposure to what true interdisciplinarity means and what it 

looks like in practice. Training that puts emphasis on using relevant and student-centered 

teaching approaches, articulating the purpose of integration, and designing authentic tasks 

centered on complex real-life issues can help support teachers in designing 

interdisciplinary courses of study. Furthermore, showcasing students’ learning in 

interdisciplinary courses of study may entice reluctant teachers such as the English 

teacher in this study to design and implement interdisciplinarity in their own classes.  

The design of most secondary schools’ structures is typically around single-

discipline teaching and learning. This design, which focuses on departmentalization of 

subjects, complicates the implementation of interdisciplinarity in schools. Educational 

leaders’ knowledge on how to design and implement interdisciplinarity will help them 

provide support structures for teachers, such as allocating dedicated time for collaborative 

planning between teachers from different subjects and helping them facilitate the 

logistical arrangements of designing and implementing interdisciplinarity given the 

constraints within a single-discipline structure in schools. Most importantly, teachers will 

benefit from having an interdisciplinary curriculum leader or coordinator who can help 

support teachers in building a common understanding of interdisciplinarity and its design 
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and implementation processes. Thus, giving priority to teacher training and development 

are key in the effective design and implementation of interdisciplinarity in schools.  

In secondary schools that already promote interdisciplinarity, adopting a 

curriculum design and evaluation tool that reflects the principles of school 

interdisciplinarity (Lenoir & Hasni, 2016) and the pragmatic constructionist epistemology 

of interdisciplinary understanding (Boix Mansilla, 2010, 2017) will help interdisciplinary 

teaching teams in evaluating and redesigning their interdisciplinary courses to ensure the 

intentional incorporation of all three logics pertaining to the mind, hand, and heart in IDU 

design. Furthermore, incorporating the relevance aspect of an interdisciplinary unit of 

study through connecting with the community helps students appreciate the significance 

of what they are learning and adds resources that can enrich students’ explorations. 

Therefore, the results of this study led to recommendations that focus on teacher 

development as curriculum designers, support structures for teachers, tools for evaluation 

and design of interdisciplinarity, and community connections. 

Limitations of the Study 

Although the study site is a culturally and ethnically diverse school, TIS lacked 

socioeconomic diversity, which poses some limitations to this study, particularly on the 

participants’ prior experiences and initial worldviews on the issues explored in the IDU. 

In addition, TIS only offered one program of study, the International Baccalaureate 

Middle Years Program (IBMYP), which subscribes to the tenets of Boix Mansilla’s 

(2010) epistemology of interdisciplinary understanding. This presents some limitations as 

to the type of interdisciplinary curriculum framework used by the teaching teams in 
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designing their IDU, particularly in terms of the use of a specified interdisciplinary unit 

planning template, interdisciplinary objectives, and assessment criteria.  

Due to the use of purposeful random sampling by asking for voluntary 

participation of student participants, some limitations on their engagement during the 

focus group interviews naturally arose. In addition, the design of the unit, including the 

subjects involved, topics of exploration, and its implementation, depended on the 

teaching team’s experiences and competencies in interdisciplinarity. Furthermore, my 

affiliation with the study site and my own experiences in interdisciplinarity possibly 

caused bias during the data collection and analysis. Thus, this study’s limitations include 

the lack of economic diversity of the participants, the use of the IBMYP framework for 

curriculum and instruction, the teachers’ design and implementation of the IDU, the level 

of engagement of the participants, and possible researcher bias.  

Recommendations for Future Research 

The limitations of this study present some opportunities for future research to 

advance the scholarship on interdisciplinarity in secondary schools. This study sought to 

understand the novel insights students construct and how they construct them in the 

course of an interdisciplinary unit of study using a qualitative single case study 

methodology. It gave voice to students as learners by using the students’ learning 

experiences as the unit of analysis of the study. To continue moving the conversation on 

interdisciplinarity in secondary schools forward, qualitative studies on students’ learning 

experiences with participants from different age groups across secondary schools and 

interdisciplinary courses or units involving different subjects and real-life issues can 
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provide a broader picture of students’ learning experiences. In addition, studies of 

students’ learning experiences in interdisciplinarity in schools following different 

programs other than the IBMYP could help teachers and curriculum designers determine 

an interdisciplinary curriculum framework that fits the context of their schools.  

A mixed method study focusing on student learning could paint a broader 

understanding of students’ learning outcomes in interdisciplinarity. Moreover, studies 

that combine interdisciplinarity and service learning could provide a better understanding 

of the relationship between these two approaches. Furthermore, in order to explore 

students’ development of dispositions or global competencies in depth, a longitudinal 

study might shed more light on their development of these competencies in the long term. 

Thus, empirical studies with different age groups, subjects and issues, and programs, as 

well as a longitudinal study on students’ development of key dispositions, could shed 

more light on the benefits of interdisciplinarity in secondary schools. 

Final Thoughts 

Many of this study’s findings support previously established assumptions on 

interdisciplinarity in secondary schools. For example, teachers play a key role in 

designing relevant and student-centered interdisciplinary curriculum. Hence, school 

leaders need to provide teachers with professional development programs to improve 

their own understanding of interdisciplinary teaching and learning, as well as support 

structures to facilitate the implementation of an interdisciplinary curriculum within a 

school environment heavily based in a single-discipline curriculum. However, school 
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leaders can only provide this support for their teachers if they themselves understand the 

tenets of interdisciplinarity and its potential in improving student learning.  

This study gave voice to students as learners by exploring what new insights they 

constructed and how they constructed these insights in interdisciplinarity. By focusing on 

students’ learning experiences, this study filled some gaps in research such as the lack of 

studies focusing on students’ learning experiences (Latucca et al., 2004) and the lack of 

clarity regarding what happens when students are engaged in interdisciplinarity (Hansen 

& Gonzalez, 2014).  

I started my exploration of this case study with the primary focus on the cognitive 

benefits of interdisciplinarity. However, the novel insights students constructed in this 

unit were beyond the cognitive aspects of learning, for they also constructed practical and 

humanistic novel insights. These novel insights are key in developing dispositions that 

will help students thrive in the complex world. My own novel insights from this research 

experience made me revisit my primary role as a teacher—to help students become better 

human beings. Interdisciplinarity can help me achieve this role.
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Date  Type of 

Data 

Summary of 

Observations 

Analytic 

Comments 

Assertions/Interpretations Further Action 

1/15 Documents: 

Unit Plan, 

Assessment 

Task Guide, 

Teacher’s 

Collaborative 

Meeting 

Agenda, Unit 

Time Line 

-Docs showed 

involvement of 2 

subjects: math & 

English in the IDU 

and participation of 

all grade 7 math & 

English teachers in 

the design of the 

IDU 

Meeting agenda: 

- showed both a 

math and an 

English teacher 

facilitated all of 

their meetings 

- teachers met 4 

times (once in 

September, twice in 

October, and once 

in December) and 

discussed changes 

to the unit and 

implementation 

plans 

 

 

Unit plan & 

timeline:  

-showed concepts, 

content & skills to 

be taught, global 

context, purpose of 

integration, inquiry 

questions 

- showed concepts 

and skills to be 

taught in the 

different disciplines 

by each of the 

teachers in their 

own subjects and 

learning 

experiences that 

involved both 

subjects 

simultaneously 

(field trip, panel) 

-approximately the 

same amount of 

time was planned 

to teaching 

discipline-specific 

content and skills 

 

Assessment task 

guide: 

- Is there equity 

in the 

involvement of 

the two 

disciplines 

(concepts & 

skills) and the 

teachers 

(involvement in 

the planning?   

 

 

 

 

 

 

 

 

 

 

 

 

-Teachers wrote 

the inquiry 

questions & 

purpose of 

integration—

how aware are 

the students on 

this?  How 

about students’ 

own inquiry? 

 

 

 

 

 

 

 

 

-Instructions of 

the products 

students will 

produce showed 

that knowledge 

and skills from 

each discipline 

is needed.  To 

what extent does 

the assessment 

allow students to 

integrated and 

synthesize these 

and not simply 

just mix them? 

To what extent 

- Teachers from math and 

English collaborated to 

design the IDU.  In 

planning the unit, the 

teachers outlined the key 

disciplinary knowledge and 

skills, which support 

Lenoir & Hasni’s (2016) 

principle that there can be 

no interdisciplinarity 

without school disciplines.  

The documents showed that 

the two subjects involved 

are complementary in 

knowledge construction in 

this unit.  However, more 

data is needed to ascertain 

that the learning 

experiences happening 

within the different subjects 

show that math and English 

are equally important. 

 

 

 

-The final product, podcasts 

and infographic showed 

that ID is only a means 

towards an end, explaining 

an important issue.  

However, more data is 

needed to ascertain that the 

planned teaching and 

learning experiences are 

more than just a 

combination of the 

subjects’ concepts and 

skills but facilitates 

students to synthesize these 

elements.  Also needed is 

evidence that students are 

the ones doing the 

synthesis and construction 

of new insights and 

teachers are simply 

facilitating these. 

 

-The unit showed the three 

complementary logics 

(Lenoir & Hasni, 2016)—

cognitive, as shown in the 

disciplinary concepts and 

skills taught; practical, as 

shown in the summative 

product; and the human 

dimension was exemplified 

1. Check with 

chair if it is OK 

to add another 

research question 

about the extent 

of 

interdisciplinarity 

of the IDU 

studied and 

change 

“development” to 

“construction” of 

novel insights. 

 

2. Revise 

interview 

questions to 

include how 

teachers 

facilitated 

students’ 

integration and 

extent of 

complementarity 

of the subjects. 

 

3. Review focus 

of class 

observations to 

verify extent of 

interdisciplinarity 

especially 

disciplinary 

grounding, and 

purpose. 
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- had instructions 

for students, 

subject-specific 

assessment criteria 

and IDU criteria 

(disciplinary 

grounding & 

synthesizing) 

-outlined teachers’ 

expectations, topics 

with guiding 

questions to choose 

from 

-products included 

a podcast & an 

infographic, which 

required students to 

use knowledge of 

statistics & 

podcasts 

 

do teachers 

facilitate 

synthesis and 

integration? Is 

the guidance 

provided by 

teachers just 

enough so that 

students do the 

synthesis and 

not the teachers 

doing it for 

them?  How 

does the 

assessment 

guide students to 

do the 

synthesis? What 

do teachers 

think of the 

complementarity 

of the two 

disciplines? 

 

as students explored stories 

of migration and 

homelessness.  

 

 

 

  

Jan. 

21 

Class 

Observation 

1 Notes 

(Eng)_V1 

-The teacher asked 

introductory 

questions about 

places students 

want to visit, places 

they don't want to 

visit and why 

-As students gave 

their answers, the 

teacher 

summarized their 

answers into 

categories  

- As the students 

answered the 

questions, the 

teacher asked 

probing or follow 

up questions that 

allowed students to 

elaborate on their 

answers 

-I asked a student 

specific questions 

about the IDU, its 

connection to what 

they are learning, 

what is their final 

IDU task and they 

explained their 

thoughts 

- I also asked 

students to 

elaborate on some 

-Did the teacher 

connect what 

they were 

learning to the 

main purpose of 

their IDU?   

-The students 

answered my 

questions 

correctly about 

some of the 

concepts 

- A student 

connected what 

they are learning 

to their IDU task 

after I asked the 

question.  Was 

the goal or 

purpose of the 

IDU made 

explicit?  What 

is the teacher's 

plan in 

connecting it to 

their end task? 

-The teacher 

paraphrased the 

answers of the 

students into 

several 

categories.  

Could the 

student have 

Assertions/Interpretations: 

-Students are able to 

connect what they are 

learning in class to their 

final task 

-The students are learning 

disciplinary concepts in 

English that they will use 

for their project 

- The teacher facilitated 

their thinking  

 

 

Further Actions: 

-In next 

observation, ask 

students of the 

purpose of the 

IDU, what they 

are learning in the 

subject will allow 

them to reach this 

purpose and why 

they think that 
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concepts like push 

or pull factors and 

they explained to 

me the answers 

correctly 

 

made the 

categories 

themselves? 

 

 

Jan 

21 

Class 

Observation1 

(Math)_V1 

Summary of 

Observations: 

- The teacher 

checked with the 

students what they 

were doing in 

English 

- Some students 

were able to 

explain to the class 

what they were 

learning in English 

regarding the IDU 

- The teacher posed 

a problem showing 

data about trains 

and told the 

students that they 

were statisticians 

and they have to 

make the data more 

easy to understand 

- Teacher asked 

questions and 

checked for prior 

knowledge 

- Teacher facilitates 

thinking, asking 

probing & follow 

up questions as 

well as modeling 

process 

- A student 

described that they 

will use data in 

their podcast 

- Students 

explained math 

concepts to me 

- Students 

answering their 

peer's questions 

- Teacher answered 

some questions and 

also bounced back 

some questions to 

the students 

 

Analytic 

Comments: 

- the students in 

general 

understood the 

process of 

tallying and 

counting 

(frequencies) 

but I wonder if 

they truly 

understood why 

they do the 

tallies and the 

graphs.  Why is 

there a need to 

process the data 

in this way.  

Maybe this will 

be addressed in 

the next lesson 

- Would giving 

students an 

example 

problem/data set 

on migration 

help them think 

about the unit or 

relate more to 

the unit? 

- The students I 

asked were able 

to connect what 

they are learning 

to their IDU 

task.  Was this 

connection 

explicitly 

reviewed in 

class or when 

will this be 

reviewed? 

- I think that 

teachers should 

explicitly 

connect what 

they are doing to 

their final IDU 

task 

 

 

Assertions/Interpretations: 

- Students have generally 

good grasp of the math 

concepts and skills 

(disciplinary grounding) 

taught in this lesson.   

- Students would benefit 

from teacher connecting 

what they are doing in math 

to the overall goal of the 

IDU 

 

Further Actions: 

-In next 

observations, ask 

students 

questions or 

observe students 

making 

connections to 

what they are 

learning and what 

they are doing in 

the IDU;  
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Jan 

22 

Field trip 

field notes 

Summary of 

Observations: 

- Students explored 

three major 

activities in the 

auditorium: Global 

Human Rights 

Exhibit to learn 

more about the 

push factors for 

migration; a service 

activity where 

students bagged 

toiletries for the 

homeless; and the 

dignity museum 

exploring the issue 

of homelessness 

- Students were 

generally engaged 

in the activities and 

asked relevant 

questions on 

homelessness 

-Students took 

notes and filled out 

some questions 

about economic 

and political 

freedoms as well as 

poverty 

- Teachers 

facilitated a 

reflection at the end 

of the field trip 

asking students on 

some examples of 

stories  of their 

choices of topics 

for their project 

- The teacher leader 

constantly 

connected what the 

students learned 

and experienced in 

the museum to their 

IDU specifically  

the importance of 

the use of data and 

giving powerful 

stories 

 

 

Analytic 

Comments: 

-Are students 

able to relate 

what they were 

learning in their 

classes 

particularly in 

math to the 

experiences 

during the field 

trip? 

 

Assertions/Interpretations: 

- The field trip enabled the 

students to gather 

information and inspiration 

for their podcast topics 

- The exhibits allowed the 

students to empathize with 

homelessness and issues of 

human rights around the 

world  

- The teachers facilitated 

students initial construction 

of knowledge and skills, 

which they will need to 

synthesize and apply for 

their projects 

 

Further Actions: 

-In next class 

observation, pay 

attention to 

students 

references to the 

knowledge they 

gained from their 

museum 

experience 

 

 

Jan 

23 

Coding_1 General comments: 

 

-The codes were 

generated the 

observation notes.  

Analytic 

comments 

 

At this 

introductory 

 Further actions:  

 

1. Review codes 

and then 

download 
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I made them 

descriptive to 

capture ideas 

observed and how 

they relate to my 

studies. 

 

- I intended to 

specify teacher and 

student in the codes 

to clearly separate 

what the teachers 

and doing and what 

the students are 

doing.  It is 

important to note 

who is doing the 

thinking, 

connecting, 

integrating, and 

synthesizing. 

 

 

stage of the unit, 

students are 

already showing 

some 

understanding of 

disciplinary 

concepts as well 

as connections 

of what they are 

learning to their 

final IDU tasks.  

There is some 

evidence of 

making 

connections 

between 

knowledge 

learned from the 

two subjects.  

 

observations from 

field trip and 

code it. 

2. Create 

additional code 

list based on 

literature. 

 

Jan 

29 

Coding_2 Summary of 

Observations: 

- Codes are mostly 

processes 

- processes are 

either done by 

teachers or students 

- there are evidence 

of students 

demonstrating 

disciplinary 

understanding 

- there are evidence 

of teachers 

facilitating 

disciplinary 

understanding 

- There are some 

evidence of 

teachers connecting 

disciplinary 

knowledge with the 

other subject 

 

Analytic 

Comments: 

- Should teacher 

and student 

processes be 

separated? 

- Are the 

evidence for 

integration 

solid? 

-Codes such as 

disciplinary 

understanding, 

integrating, and 

relevance 

directly relate to 

RQs. 

 

Assertions/Interpretations: 

-Teachers facilitate 

disciplinary understanding  

- Students with teachers' 

guidance and occasionally 

peer's help construct 

disciplinary understanding 

and relate what they are 

learning to the purpose of 

the IDU 

 

Further Actions: 

-Check definition 

of integration and 

how is it different 

from synthesis. 

- Code 

observations from 

field trip 

- Code document 

from unit plans 

and meeting 

agenda 

 

Feb. 

7 

Codes & 

Visual 2 

Summary of 

Observations: 

 

-Codes generated a 

priori had at least 1 

reference; a priori 

codes are numbered 

to differentiate 

from deductive 

codes 

Analytic 

Comments: 

-Although 

teachers from 

different 

disciplines 

collaborated, 

some English 

teachers think 

they still mostly 

operate in silos. 

Assertions/Interpretations: 

- Teachers use strategies to 

facilitate disciplinary and 

interdisciplinary 

understanding so that 

students integrate 

understanding 

- Students have basic 

disciplinary understanding 

although they haven't 

showed evidence of 

Further Actions: 

1. During next 

class observation, 

seek evidence of 

students' 

understanding of 

purpose of IDU, 

relevance to their 

own experiences 

& beyond,  

thinking, and 
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-Deductive codes 

are mostly 

processes that 

either teachers or 

students do 

-There are very few 

examples of 

evidence for 

integration 

-No evidence for 

synthesizing from 

students yet 

 

Math teachers 

teach only 

"their" part 

while some 

English teachers 

feel that they do 

a real integration 

(based on side 

comments 

during 

collaborative 

planning 

meeting when 

observer 

overheard the 

English 

teachers) 

 

integration or synthesis at 

this stage 

 

integration 

(including 

learning from 

field trip and 

panel) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


