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ABSTRACT 

While perceived relevance is considered a fundamental component of adaptive learning, 

the experience of relevance and its conceptual definition have not been well described.  

The mixed-methods research presented in this dissertation aimed to clarify the conceptual 

meaning of relevance by focusing on its phenomenological experience from the students’ 

perspective.  Following a critical literature review, I propose an identity-based model of 

perceived relevance that includes three components: a contextual target, an identity target, 

and a connection type, or lens.  An empirical investigation of this model that consisted of 

two general phases was implemented in four 9th grade-biology classrooms.  Participants 

in Phase 1 (N = 118) completed a series of four open-ended writing activities focused on 

eliciting perceived personal connections to academic content.  Exploratory qualitative 

content analysis of a 25% random sample of the student responses was used to identify 

the main meaning-units of the proposed model as well as different dimensions of student 

relevance perceptions.  These meaning-units and dimensions provided the basis for the 

construction of a conceptual mapping sentence capturing students' perceived relevance, 

which was then applied in a confirmatory analysis to all other student responses.  

Participants in Phase 2 (N = 139) completed a closed survey designed based on the 

mapping sentence to assess their perceived relevance of a biology unit.  The survey also 

included scales assessing other domain-level motivational processes.  Exploratory factor 

analysis and non-metric multidimensional scaling indicated a coherent conceptual 

structure, which included a primary interpretive relevance dimension.  Comparison of the 

conceptual structure across various groups (randomly-split sample, gender, academic 

level, domain-general motivational profiles) provided support for its ubiquity and insight 
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into variation in the experience of perceived relevance among students of different groups.  

The findings combine to support a multidimensional perspective of relevance in the 9th 

grade biology classroom; offering researchers a useful model for future investigation and 

educators with insights into the students' classroom experience. 

Keywords: relevance, value, identity, science education, motivation  
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CHAPTER 1 

INTRODUCTION 

Overview 

The concept of relevance figures prominently in a wide range of educational 

learning theories, curricular designs, and interventions.  This pervasiveness is not 

surprising; researchers have linked students’ perceived relevance of the academic content 

to a variety of adaptive processes and outcomes including interest (Hidi & Renninger, 

2006), value (Hulleman, Godes, Hendricks & Harackiewicz, 2010), engagement (Ainley 

& Ainley, 2011; Raved & Assaraf, 2011), and performance (Hulleman & Harackiewicz, 

2009).  However, despite its prevalence, the concept of relevance lacks a clear conceptual 

definition.  Only a few researchers have attended to the range of conceptual and 

phenomenological dimensions that characterize students’ perceptions of relevance.  More 

often, relevance has been conceptualized and operationalized narrowly as synonymous 

with a specific construct (i.e. interest, value, engagement).  While such focused 

perspectives provide important insights into specific aspects of relevance, they fail to 

capture the full range of meanings that perceived relevance may take within a specific 

context.  Hence, the aim of the mixed-methods two-phase study presented in this 

dissertation was to explore the conceptual and phenomenological nature of perceived 

relevance by examining (a) the dimensions that define students’ experience of relevance; 

and (b) student characteristics that may relate to differences in perceived relevance.  The 

research took place in the context of junior high-school biology classrooms. 
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The Ubiquity of Relevance in Education 

Student Perspectives on Relevance 

A fundamental part of learning is finding connections between content and the 

self (Katt, 2008).  Students understand this and long for it within their educational 

experiences (Hagay & Baram-Tsabari, 2011; Kember, Ho, & Hong, 2008; Muddiman & 

Frymier, 2009).  In a study of high school dropouts, Bridgeland, Dilulio and Morrision 

(2006) found that a lack of relevance was a key factor in why students chose to leave 

school.  In fact, 81% of the students in the study felt that making classroom learning more 

relevant would improve students’ chances of staying in school.  In another study, Raved 

and Assaraf (2011) found that a majority of the 9th grade students they interviewed found 

relevance to be a vital component of their optimal science learning.  In a summary of 

their results, the authors list “the relevance and authenticity of the topics being studied” 

as one of the top three factors most important to students (Raved & Assaraf, 2011, p. 

1219).  Students are also quite aware of relevance within the classroom.  Assor, Kaplan, 

and Roth (2002) reported that relevance-fostering actions were one of the teacher 

autonomy enhancing behaviors that late elementary school students were most perceptive 

of, and that students were particularly engaged when relevance-fostering teacher 

behaviors were being employed.  Newby (1991) reported a similar result in observing 

first-year kindergarten teachers and their classrooms.  Though relevance-based teaching 

practices were not used as frequently as other techniques, they were significantly 

correlated with on-task student behaviors.  These relevance perceptions are not only 

about engagement in the classroom.  Mottet et al. (2008) found that 9th grade students’ 

perceptions of their teachers’ use of content relevance behaviors were a significant 
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predictor of their likelihood to take future classes and follow a particular career direction.  

Students clearly seek relevance from their schooling and experience positive emotions 

and high engagement when the content is connected to them personally.  It is these 

relevant experiences, particularly in early adolescence, that can have a formative impact 

on future interests, career choices, and life decisions (Bergin, 2008; Simpkins, Davis-

Kean, & Eccles, 2006). 

Teacher Perspectives on Relevance 

The role of relevance in students’ adaptive engagement in school is not lost on 

educators; it is a common belief of many teachers that relevance represents a vital 

gateway to deep learning (Fitzgerald, Dawson, & Hackling, 2013; Levitt, 2002; 

Bransford, Brown, & Cocking, 1999).  Teachers who adopt this perspective focus on 

ways that aspects of students’ lives can be used within the classroom to increase 

motivation and achievement.  These teachers realize that students working with content 

that they perceive as relevant are engaged, focused, and primed for substantive 

educational experiences (Assor et al., 2002; Newby, 1991).  To foster students’ 

perceptions of relevance, a teacher may use candy to represent atoms in an interactive 

lesson on chemical bonding, invite a professional into the classroom to explain how 

reading is a vital component of his or her job, encourage students to journal how the 

characters in a novel are similar to themselves, or have students generate personal 

questions to explore during a curricular unit.  In each of these practices the teacher is 

considering the perspective of the student in constructing their lessons and making 

explicit efforts to encourage students to make meaningful connections to their learning 

(Assor et al., 2002; Fitzgerald et al., 2013).  They are doing so because they understand 
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that fostering relevance is a fundamental component of successful teaching (Bransford et 

al., 1999). 

It is therefore not surprising that teacher support materials, including curriculum 

guides, textbook materials, professional development items, and other educational 

resources, frequently refer to relevance or its related components, such as interest and 

value.  For example, within the science domain, the National Research Council (2012) 

has suggested that successful science education must be grounded in the interests and 

experiences of the student.  Stipek (2011) echoed this sentiment when she argued that 

connecting science content to students’ personal interests and lives is a foundational step 

in reforming American science education.  Examples of this approach within the science 

domain include Reece, Taylor, Simon, and Dicky (2012), who, in their popular 

introductory biology textbook, incorporated sections in each chapter labeled 

“connections,” providing both teacher and student with specific examples of how content 

is related to everyday experiences; Williams, Papierno, Makel, and Ceci (2004) who 

developed an entire middle-school science curriculum based around exploration of 

common experiences; and Pugh (2004, 2011) who argued for a science curriculum based 

on the idea of transformation that seeks to change how students view their experiences 

both inside and outside of the classroom.    

 However, it is not just within the science domain that relevance has been 

highlighted.  In the reading area, a common pedagogical technique encouraged teachers 

to train their students to seek “text-to-self” connections as a way to deepen reading 

comprehension and experience (Vacca & Vacca, 1981).  In the mathematics area, the 

relevance of content is a frequent topic.  Meyer (2010) typified this perspective when he 
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encouraged teachers to consider the idea that “math makes sense of the world” and use 

common experiences as the root of learning.  Within the social studies domain, Bransford 

et al. (1999) noted that outstanding history teachers do not approach history as a list of 

dates and facts but as a powerful tool for understanding the self in relation to the world.  

Their classroom activities and instructional techniques reflect this deeper goal of making 

history relevant.  These and many other examples make clear that from the perspective of 

teachers—relevance matters.   

Researcher Perspectives on Relevance 

 In addition to the stakeholders already discussed, educational researchers have 

addressed relevance from a variety of methodological stances and across a range of 

theoretical conceptualizations.  For example, Hulleman and Harackiewicz (2009), 

utilizing the Eccles’ expectancy/value theoretical framework, demonstrated that a 

relevance-enhancing writing intervention among high school students increased interest 

in science.  The effect was especially profound for students with initial low-expectancies 

for success.  Utilizing the same theoretical perspective, Wang and Eccles (2013) found 

that student perceptions of the extent to which teachers provided opportunity to explore 

meaningful connection to interests and goals (i.e., teaching for relevance) in 7th grade 

were one of a number of factors that significantly predicted cognitive and emotional 

engagement in later grades.  Assor et al. (2002), approaching relevance from a self-

determination perspective, found that relevance-enhancing teacher behaviors were an 

important component in students’ autonomous learning.  Kweik, Halpin, Reiter, Hoffler, 

and Schwatrz-Bloom (2007), addressing relevance from within a constructivist 

theoretical framework, found that including real-world topics from pharmacology in high 
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school biology and chemistry classes significantly improved student achievement on a 

standardized measure.  Researchers have also investigated the relations of relevance with 

key adaptive motivational processes, and found it to be associated empirically with 

interest (Hidi & Renninger, 2006), value (Hulleman et al., 2010), and engagement 

(Ainley & Ainley, 2011; Raved & Assaraf, 2011) as well as with performance (Hulleman 

& Harackiewicz, 2009).     

The Nature of the Problem 

However, despite its pervasiveness in educational research, professional literature, 

and practice, the conceptual definition of relevance is not very clear.  A review of the 

extant literature on relevance suggests a multitude of definitions and operationalizations 

that have not been integrated into a coherent definition.  As a consequence, there is a lack 

of consensus in the research community and among educators on what it means for a 

student to experience relevance.   

Arguably, the reasons for this lack of conceptual clarity are based in current 

conceptions of relevance and in methodological practices.  In many of the empirical 

investigations in which relevance has been incorporated, researchers’ have defined a 

priori the focus of the relevance experience in order to ease the investigation of its 

relations with other variables.  For example, Hulleman et al. (2010) defined and 

operationalized relevance as perceptions of utility, or usefulness.  Students’ actual 

construction of the relevance perception was not examined as a part of the study.  While 

these types of investigations play a vital role in addressing many important aspects of 

relevance, their design does not allow an examination of the potentially rich situated 

meaning of relevance among the participants.  Indeed, in the few studies that have not 
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constrained the meaning of relevance a priori, researchers have found relevance 

perceptions to be quite varied and connected to a wide-range of psycho-educational 

components (e.g., Muddimen & Frymier, 2009).    

A second factor that has left the experience of relevance conceptually unclear is 

related to the methods by which perceptions of it are fostered and encouraged in the 

research setting.  Often when relevance has been included in an investigation, researchers 

provide reading material or use other means to directly describe to participants why 

something is supposedly connected to them.  For example, Shechter, Durik, Miyamoto, 

and Harackiewicz (2011) had their college student participants read a prompt that directly 

told them why the mathematics technique was supposed to be relevant.  These direct 

statements of relevance stand in contrast to more exploratory methodologies that would 

encourage participants to discover their own personal connections (see Hulleman et al., 

2010 for a discussion of this issue).  Being told why something is relevant is likely 

different than discovering a meaningful connection for oneself.  By not allowing for more 

open exploration, the full range of relevance perceptions that may be present within a 

particular context are not considered or evaluated.  This leads to a narrowing of the 

potential conceptual space. 

This lack of clarity in research on relevance manifests itself in an unclear 

application within the classroom.  Teachers seek to foster relevance in their students but 

do not have a clear understanding of the nature of the experience they are seeking to 

foster.  What should be an essential component of modern education quickly becomes a 

daunting task.  One teacher may be using material he or she believes is connected to a 

particular student’s culture to foster relevance while another teacher may be exclusively 



 8 

focused on job related skills.  Ultimately, it is the students who suffer when teachers 

experience this predicament.  It is the learner that benefits most from an educational 

experience that is meaningfully connected to them and from teachers who are aware of 

the multidimensional range of relevance perceptions that may be present within their 

classroom.   

The Current Study 

These definitional issues have led to a unique problem.  It is clear that relevance 

matters; yet, it is not clear what relevance means.  The research presented in this 

dissertation was designed to address this issue.  The methodological approach employed 

focused on the relevance perception itself and, while a general theoretical framework 

guided the investigation, an open conceptual space was adopted that allowed for alternate 

meanings of relevance to emerge over the course of the study.  The context for the 

research was the actual classroom and much of the data collection occurred through 

regular assignments administered by classroom teachers.  In the first phase of the 

research, the participants were encouraged to discover and elaborate on personal 

connections they could make to the biology curriculum content.  These personal 

connections were then analyzed qualitatively leading to a mapping sentence designed to 

capture the multidimensional conceptual space of relevance among those students in that 

context.  In the second phase of the research, the mapping sentence was used to develop a 

survey measure of the multidimensional relevance, which was subsequently administered, 

evaluated, and considered in relation to other motivational factors.   

Two iterative research questions guided the investigation.  Each of these questions 

was intended to examine a part of the conceptual space of relevance.  Further, when 
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considered as a whole, they combine to provide the multidimensional phenomenological 

conceptualization of relevance that is currently missing from the educational literature.  

The research questions are as follows:  

 

(1) What dimensions underlie junior high school students' perceptions of relevance 

in biology learning? 

(2) What student characteristics are related to differences in perceived relevance? 

 

 The focus on students’ phenomenological experience, and the lack of prior clear 

conceptual definition called for an exploratory approach that would elaborate on the 

conceptual meanings of students’ relevance perceptions.  As such, this research did not 

aim to test explicit hypotheses.  However, the existing literature and the theoretical 

approach adopted for this study did provide for several expectations concerning the 

phenomenon of students’ perceived relevance.  First, I expected that students’ perception 

of relevance would be multidimensional.  Previous research has demonstrated that, when 

students are allowed to openly explore a topic, they find meaningful connections across a 

range of dimensions including aspects of value, interest, and goals (Hulleman & 

Harackiewicz, 2009; Mudimann & Frymier, 2009).  I anticipated that the open-ended 

methodology employed in the current study would allow for these types of diverse 

responses.  Second, I did expect there to be some degree of variation in the dimensional 

structures of perceived relevance between various student groups.  Particularly, I 

anticipated relevance perceptions would differ among (a) male and female students; (b) 

students of different academic levels; and (c) students with differing motivational profiles.  
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This projection was based on the large body of experimental literature that has shown 

substantial differences in many formative aspects of education between these groups (in 

relation to gender differences see Else-Quest, Hyde, & Linn, 2010 and Halpern et al., 

2007; for academic level see Hulleman & Harackiewicz, 2009; for motivational factors 

see Eccles & Wigfield, 2002; Pugh, Linnenbrink-Garcia, Koskey, Stewart, & Mansey, 

2010a; and Wigfield & Cambria, 2010).  However, while I did anticipate some 

differences to be present, the exact nature of these differences could not be projected at 

the outset of the study due to the lack of a clear conceptual model for relevance.  In fact, 

one of the major aims of the research was to elaborate a conceptual framework for 

relevance that would engender similarities and differences between groups with a more 

cogent and testable meaning.  

Outline of the Dissertation 

 In Chapter 2 of this dissertation, I will refine and expand my initial argument that 

the conceptual definition of relevance is not clear and that a multidimensional approach 

to relevance is warranted.  This will be accomplished through a more detailed review of 

the existing literature and an examination of the prevalence of the term and concept of 

“relevance” across motivational and learning theories.  Derived from this literature 

review, I will argue for an open, context dependent understanding of perceived relevance 

that is based upon the perception of connectivity between external contextual targets and 

internal identity targets.  Following this elaboration, I will outline in Chapter 3 the overall 

methodological approach employed, which was designed to capture the rich 

phenomenological interconnectedness of relevance through a series of iterative data 

collections.  The specific methods and results for each phase of the study will then be 
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presented separately in Chapters 4 and 5.  Finally, I will use Chapter 6 to situate the 

findings within the broader educational research literature, relate the findings to 

educational practice, and discuss several limitations to the work that provide impetus for 

future research and investigation. 
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CHAPTER 2 

LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

Overview 

I have two goals for this chapter of the dissertation.  First, I will seek to provide a 

substantive overview of the various ways relevance has appeared both within and beyond 

the field of education.  I will start with the work of Dewey, move afield for a time to an 

influential curricular design and a major theory in pragmatics, and finish the review with 

the most common area relevance appears—within the motivational research literature.  

Throughout this review, my emphasis will be on how relevance is conceptualized and 

how certain common threads unite what appear to be disparate perspectives.  These 

common threads will be use as the foundation for my second goal for the chapter—to 

outline the particular approach to relevance that I used in this dissertation.  In this second 

section, I will use the three general strands of connectivity, identity, and exploration to 

provide the structure for the conceptual definition of relevance used.  Guided by this 

framework, I will move in Chapter 3, to the general methodological approach employed.    

A Theoretical Foundation and a Working Definition 

Dewey and Relevance   

Teachers are often told that increasing the relevance of content will increase 

student motivation and learning.  This is not unexpected.  A natural part of fostering 

information transfer is the use of examples, ideas, and analogies that link to a person’s 

life and experience (Katt, 2008).  This is especially true when the ideas being explained 

are new or challenging.  For example, the National Research Council (2012) in providing 

an outline of its framework for science education stated that: 
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Thus, in order for students to develop a sustained attraction to science and 
for them to appreciate the many ways in which it is pertinent to their daily 
lives, classroom learning experiences in science need to connect with their 
own interests and experiences.  (p. XX) 
 
This approach connects with a rich tradition in education that has focused on the 

experience of the student in the classroom (e.g., Brophy, 2008; Bruner, 1960; Dewey, 

1902; Patrick, Ryan & Kaplan, 2007; Pugh & Girod, 2007).  Researchers working within 

this area have favored a phenomenological approach to learning that is attentive to 

meaning and the processes by which meanings are constructed and apprehended (Bruner, 

1990; Creswell, 2006; Mitchener & Schmidt, 1998).  Throughout this literature, scholars 

have argued that a foundational step to meaning making in the classroom is the 

perception of personal connectivity or relevance (Brooks & Brooks, 1993; Savery & 

Duffy, 1993).   

 The theoretical foundation for this approach lies in the work and writings of John 

Dewey.  Dewey (1900, 1902, 1913) recognized the vital contribution of relevance in 

generating interest and action and encouraged schools to use aspects of students’ lives as 

a part of the curriculum.  Dewey (1913) wrote:   

In reality, the principle of "making things interesting" means that subjects 
be selected in relation to the child's present experience, powers, and need; 
and that (in case he does not perceive or appreciate this relevancy) the new 
material be presented in such a way as to enable the child to appreciate its 
bearings, its relationships, its value in connection with what already has 
significance for him.  (p. 23) 

 
In other writings, Dewey (1902) argued that the job of the teacher “is that of inducing a 

vital and personal experiencing” (p. 23).  He described these types of experiences as 

characterized by an emphasis on the original context of discoveries and an exploration of 

the individual connectivity of the ideas to the self (Dewey, 1902; Pugh & Girod, 2007).   
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Dewey’s perspective on students was that children were not passive consumers of 

information but rather actively trying to “explore and master their world” (Jackson, 1990, 

p. xxi).  He believed these activity patterns to be based on natural instincts and interests 

(Jackson, 1990).  By using practical and experiential material as the curriculum for the 

school, students would gain the requisite knowledge through action and use while also 

learning to become a part of the community.  As Dewey (1900) noted, “the school itself 

shall be made a genuine form of community life, instead of a place set apart to learn 

lessons” (p. 11).  The students in Dewey’s school could be found working with one 

another, interacting with problems for which they had high interest, and receiving 

guidance and direction when necessary from the adults.     

The role of the teacher in Dewey’s formulation was not to passively sit-by while 

students conducted independent exploration, rather they were expected to be closely 

engaged in the learning process.  It was the role of the educator to monitor student 

progress and develop creative means to continue to foster learning and growth.  As 

Dewey (1938) summarized: 

It thus becomes the office of the educator to select those things within the 
range of existing experience that have the promise and potentiality of 
presenting new problems which by stimulating new ways of observation 
and judgment will expand the area of further experience.  He must 
constantly regard what is already won not as a fixed possession but as an 
agency and instrumentality for opening new fields which make demands 
upon existing powers of observation and intelligent use of memory.  
Connectedness in growth must be his constant watchword.  (p. 75)   
 

The teacher was not a dispenser of knowledge but rather an active participant in the 

construction of the material within the mind and experience of the student.  The deeper 

theoretical foundation of this approach lies in Dewey’s ideas about the nature of 

experience and its role in learning and the school.  As Dewey (1938) argued, “anything 
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which can be called a study, whether arithmetic, history, geography, or one of the natural 

sciences, must be derived from materials which at the outset fall within the scope of 

ordinary life experience” (p. 73).  The role of the teacher was then to take these life 

experiences and shape, mold, and deepen them in light of what is known about a 

particular topic.    

Dewey’s ideas about relevance and learning provided an impetus for many 

progressive schooling approaches and many researchers and educators have expanded on 

this Deweyan perspective (e.g., Bredo, 1994; Bruner, 1960; Brooks & Brooks, 1993; 

Stuckart & Glanz, 2010; Pugh, 2011; Wong et al., 2001).  In fact, facets of his work are 

still heard in many contemporary approaches to education (reviewed in Stuckart & Glanz, 

2010).  For example, Pugh and Girod (2007) argued that the Deweyan lens of art and 

aesthetics should be used as a guide for fostering meaningful educational experiences.  

Learning, according to the authors, is about transformation and the “application of 

learning in everyday contexts” (Pugh & Girod, 2007, p. 9).   

Applying this theoretical conceptualization, Girod, Twyman, and Wojcikiewicz 

(2010) tested whether a pedagogical approach that emphasized transformative experience 

had a significant impact on 5th grade students’ interest and performance in science.  The 

authors conceptualized transformative teaching as an approach focused on “seeing the 

world differently” and “seeing oneself differently as a result of new learning” (Girod et 

al., 2010, p. 805).  To accomplish these tasks in the treatment classroom, a number of 

Deweyan ideas were utilized including an emphasis on the deep structure of content, the 

infusion of students’ personal experience, and the creation of a classroom climate focused 

on passionate curiosity.  The results of this longitudinal quasi-experimental study 
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suggested that conceptual understanding, interest, and identification were higher in 

students who were taught in a manner that focused on personal transformation.  The 

students in the treatment group learned the required curriculum content at a deeper level 

than those taught in the conventional manner and also reported in interviews higher levels 

of perceived connectivity between what they were learning and their lives outside the 

classroom.  It is important to note that this study only compared two classrooms and that 

the primary author of the paper was the lead teacher in the treatment classroom.  

However, these results provide evidence that a Deweyan approach to learning remains 

viable and effective for accomplishing educational goals.  An emphasis on exploration, 

autonomy, and the incorporation and experience of relevance into teaching constitute 

potentially key foundations for designing optimal pedagogy.   

An Initial Guiding Definition of Relevance 

While Dewey’s work has not always been interpreted in a coherent manner (see 

the critique by Wong, Pugh, and the Dewey Ideas Group at Michigan State University), 

his perspectives on relevance, anchored in the experience of the child, provide an 

important theoretical foundation for the research conducted in this dissertation as well as 

the scholarship reviewed in the rest of this chapter.  In considering relevance from a 

Deweyan perspective, it is clear that a student’s personal experiences matter in 

interacting with classroom content.  Not because everything is explained and understood 

through these past experiences; but rather they provide a vital starting point for learning. 

They imbue learning with meaning.   

These Deweyan ideas about relevance provide an initial broad outline for what I 

contend constitutes relevance.  Relevance is about personal connectivity.  It occurs when 
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learners perceive a connection between educational experiences and their lives.   

Ultimately, in the second part of this chapter, I will build on this initial basic 

definition.  First, however, I will explore how a variety of scholars have themselves 

conceived of these types of personal connections.  Throughout, I will highlight the 

particular ways relevance has been conceptualized and tested, arguing that relevance, 

though frequently referenced, does not have a clear conceptual definition.  I will also 

review what the literature says about the nomological network of relevance – its 

antecedents, correlates, and outcomes. 

The Ubiquity of Relevance in Education 

Examples of Relevance from Outside the Motivational Area 

 I approach relevance within this dissertation from a motivational perspective.    

However, in conducting my review of the literature on this topic I quickly realized that 

the idea of “relevance” is not limited to the empirical motivational literature.  It is found 

frequently in many disparate disciplines, especially those that focus on information and 

its acquisition and transfer (e.g., informational science).  Relevance is also discussed 

frequently in practice-oriented materials designed for teachers and presenters.  In this 

section, I provide two examples of how relevance has been approached from these other 

perspectives – one from a practice-oriented curricular program and one from a major 

theoretical framework used in communication science.   

Example 1: Keller’s ARCS Model 

Consistent with the vital role of relevance articulated in the previous section, a 

number of scholars have worked to promote adaptive learning outcomes by incorporating 

relevance into their practice-oriented curricular and motivational designs (e.g., Kweik et 
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al., 2007; Means, Jonassen, & Dwyer, 1997; Prak & Cooper, 2008; Visser & Keller, 

1990).  Representative of this approach is the work of Keller (1983, 1987, 2010).  In 

Keller’s influential Attention, Relevance, Confidence & Satisfaction (ARCS) model of 

classroom motivation, relevance played a primary role.  The goal of Keller’s ARCS 

model was to provide a “reasoned, systematic approach to dealing with the motivational 

aspects of instructional design and teaching” (Keller, 2010, p. 44).  In writing about the 

model, Keller outlined the theoretical and empirical foundation of each of the parts.  In 

relation to relevance, he argued that it can be experienced through both content and 

process and can be encouraged in students through the use of varying strategies.  Keller 

(1983) defined relevance as a student’s perception of whether the course 

instruction/content satisfies personal needs, personal goals and/or career goals.  In later 

writings he described relevance as referring to “people’s feelings or perceptions of 

attraction towards desired outcomes, ideas or other people based upon their own goals, 

motives and values” (Keller, 2010, p.98).     

Consistent with Dewey, promotion of relevance for Keller started with teachers 

taking the personal goals, interests, and experiences of students into consideration as they 

designed lessons and conducted their classes.  To support this task, Keller (2010) 

provided a range of strategies and methods to foster relevance in the classroom, including 

the use of stories and analogies that link to students’ daily activities; short competitions 

within lessons to appeal to certain students’ needs; as well as more overt activities like a 

“future wheel” (a graphic organizer that helps students find utility value in a topic). 

Empirical investigations of the effectiveness of the ARCS model are quite limited.  

Much of Keller’s own writing is practice-oriented and directed at providing teachers with 
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ways to help foster increased motivation within the classroom (e.g., Keller, 2010).  

However, a few empirical studies do exist that examine aspects of the ARCS model 

within the classroom.  Means et al. (1997) reviewed research on the ARCS model and 

reported results of a study on the relevance component of the model.  The authors found 

previous empirical studies on the ARCS model to offer mixed support for its 

effectiveness and argued that there was insufficient evidence for the independence of 

each one of Keller’s factors.  They contended that it is relevance that anchors the ARCS 

model and should be the primary emphasis of motivational research.  To test this 

hypothesis, they conducted a study on undergraduate students in which several aspects of 

relevance were manipulated.  First, what the authors called intrinsic relevance was varied 

by presenting materials that did or did not apply to the particular class the students were 

enrolled in (i.e., heart related content to students in an anatomy class vs. a statistics class).  

Second, the authors varied what they called extrinsic relevance through providing actual 

materials that either contained aspects from the ARCS model specifically designed to 

enhance relevance or not.  The results of the study suggested that intrinsic relevance was 

a key factor in motivation and achievement.  Not surprisingly, students were motivated 

when what they were learning related to the topic of the class.  However, the authors also 

found that extrinsic relevance enhancement also played an important role.  Students who 

were not in the intrinsically relevant class (i.e., the statistics course) but who received the 

extrinsic relevance materials had significantly higher levels of motivation and 

achievement than those who did not receive the materials.  The results provided support 

for the effectiveness of curricular interventions to increase relevance as well as indicated  
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that a multidimensional approach to relevance (one that included various motivational 

factors like the ARCS model) may be a valuable explanatory tool.   

 Also influenced by Keller’s ARCS model, Frymier and Shulman (1995) sought to 

measure and refine the role of relevance in education, specifically as it relates to teacher 

communication behaviors.  In this study, the authors approached relevance as a facet of 

teacher communication and measured it with items that asked students to what extent 

teachers used particular relevance-enhancing techniques (e.g., asks me to apply content to 

my own personal interests).  The aim of the study was to test and validate a new measure 

of communication-based relevance as well as examine the role of teacher-relevance 

communication in motivating students.  The undergraduate students in the sample 

completed a variety of motivational measures including the authors’ newly constructed 

measure of relevance communication.  The authors found that teacher relevance 

communication was correlated more highly with students’ short-term motivation (state) 

than with more long-term motivational components (trait).  The authors also reported that 

students indicated highest levels of short-term motivation when instructors combined 

relevance-enhancing behaviors (e.g., uses exercises or explanations that demonstrate the 

importance of the content) with immediacy behaviors (e.g., making eye contact, moving 

about the classroom, etc.).   

In a follow-up to this initial study, Frymier and Houser (1998) investigated the 

relationship between immediacy and relevance in the undergraduate classroom.  Again 

conceptualizing relevance primarily as an aspect of teacher communication and behavior, 

the authors used a 2 x 2 experimental design in which relevance and immediacy were 

both manipulated.  In the high relevance condition, a guest speaker in the classroom 
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intentionally infused examples into the lecture that were determined beforehand to be 

salient to the undergraduate student population (e.g., when you are swimming vs. when a 

deep-sea diver is underwater in the control condition).  They reported that, contrary to 

their original hypothesis, students in the high immediacy conditions, regardless of 

relevance, exhibited the highest levels of motivation and achievement. The researchers 

suggested that the results could be explained by the difficulty they found in manipulating 

relevance experimentally and by some errors they may have made in its conceptualization.  

The authors approached relevance deductively as something generated through teacher 

communication and sought to manipulate it only through the use of examples they 

thought would be relevant to the undergraduate samples.  They suggested that this narrow 

conceptualization of relevance missed some of the intentional openness of Keller’s 

original idea.  Further, they argued that more research into the nature and experience of 

relevance was certainly necessary.   

 Keller’s ARCS model and the research stemming from it provide several 

important lessons that can be applied to the research described in this dissertation.  First, I 

have endorsed Keller’s insistence on a multidimensional model for relevance—one that 

includes meaningful connections to a variety of self-constructions.  Second, Keller’s idea 

that relevance can be manipulated within the classroom provides a base for much of the 

research reviewed as well as the investigation employed.  Finally, I contend that the 

challenges encountered by Frymier and Houser (1998) in conceptualizing and 

manipulating relevance have not yet been adequately resolved—its conceptual 

boundaries remain inadequately defined.  I echo Frymier and Houser’s (1998) critique of  
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Keller’s approach in which they contended that he provided strategies to increase 

relevance while its experience still remained poorly understood.   

Example 2: Sperber and Wilson’s Relevance Theory 

  A second example of relevance from outside of the empirical motivation 

literature comes from the field of pragmatics.  Of interest to scholars working in this area 

is how a particular communicatory utterance is interpreted and how meaning can be 

constructed and inferred over the course of a verbal conversation (Carston & Wearing, 

2011; Scott-Phillips, 2010).  Pragmatics considers not just the semantic components of 

language but also the physical, contextual, and implicit ways meaning is conferred.  

When two people communicate, much of the meaning of the conversation is not made 

explicit in the actual words used.  Rather, meaning is apprehended through more subtle 

means.  Wilson and Sperber (2003) contended through their Relevance Theory that these 

meanings emerge through a cognitive and communicatory system that is fundamentally 

relevance-oriented.  In the myriad of utterances and other communicatory stimuli, 

relevance serves as a filter, focusing attention and perception.  Relevance within the 

Sperber and Wilson framework is characterized by two-factors that are evaluated 

implicitly in the course of human communication.  The first are the positive cognitive 

effects that are achieved by processing an utterance, and that “include the strengthening, 

weakening, or elimination of previously held knowledge and the provision of premises 

from which to infer new knowledge” (Scott-Phillips, 2010, p. 586).  The second factor is 

the processing effort required to achieve the positive cognitive effects.  According to 

Sperber and Wilson, relevance is maximally achieved when high positive effects are 

experienced with minimal processing effort.   
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Much of the debate related to Sperber and Wilson’s Relevance Theory and its 

relationship to other major pragmatic theories is in the realm of linguistic philosophy and, 

as such, is beyond the scope of this literature review (for a review see Carston & 

Wearing, 2011; Yus Ramos, 1998; or Scott-Phillips, 2010).  However, one of the reasons 

Relevance Theory has been influential is that its central tenets apply to cognitive and 

psychological ideas as well as pragmatic ones (Scott-Phillips, 2010; Sperber, 2004).  As 

such, several important aspects of the theory have influenced the theoretical 

conceptualization that guided the current study.  The first is that relevance is 

fundamentally an individualized perception.  In Wilson and Sperber’s terms, the 

individuality of relevance stems from the ways that existing knowledge, experiences, and 

ideas alter the positive cognitive effects and the processing effort required to consider an 

utterance.  Like Keller’s ARCS model, Wilson and Sperber’s model of relevance is 

highly dependent both on context and individual differences.  Second, Wilson and 

Sperber’s model proposed a view of relevance as a gradated phenomenon, rather than a 

binary perception (i.e., something that is present or not).  Consistent with other research 

reviewed later in this chapter (e.g., Hulleman & Harackiewicz, 2009), I conceive of 

relevance as a perception that can vary in intensity or degree, depending on internal and 

external referents.   

When considering the application of Wilson and Sperber’s model to educational 

settings, it is important to note the primary emphasis in this model—relevance as the 

meaning construed in verbal communication.  Certainly, when considering classroom 

relevance, verbal communication is a very important aspect.  However, a range of other 

communicatory tools is also typically utilized within a classroom (e.g., textbooks, online 
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resources, assignments, etc.).  Sperber and Wilson’s model can provide a lens with which 

to view these other resources.  However, its focus on verbal communication would 

require adaptation.  This may also be the reason for the lack of empirical applications of 

Sperber and Wilson’s model to school and classroom settings in the literature.  Though a 

number of empirical investigations that utilized the theory are available (e.g., Scott-

Phillips, 2010; Wilson, 2005; Van der Henst, Carl, & Sperber, 2002), its role in 

classroom communication remains largely theoretical.  Interestingly, educational 

psychological research on one of the Relevance Theory’s primary dimensions—

processing effort—has generated a more complex and nuanced perspective than that 

proposed by Sperber and Wilson.  Researchers have demonstrated that low-processing 

effort is not always desirable and that it can actually hinder adaptive motivation in 

signaling low challenge (Miller, 2003). 

However, it is clear that the cognitive orientation to seek and maximize relevance 

is a logical part of the fabric of the classroom and, as such, fundamental to memory and 

learning.  Connecting back to Dewey, the capacity to make meaningful connections to 

school content hinges on this proposed relevanocentric bias.  It is therefore not surprising 

that relevance also plays an important role in other communication related fields.   For 

example, information scientists consider relevance a foundational principle of their 

discipline (Saracevic, 1975, 2007).  They argue that the relevance of the content to the 

user anchors communication and retrieval of information through any medium.  I contend 

that these ideas, combined with Sperber and Wilson’s Theory, provide strong evidence 

that the experience of relevance is a vital, important part of human existence and thus an 

essential component of adaptive learning.  Echoing Scott-Phillips (2010), the presence 
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and persistence of relevance within human communication is a sign of its social and 

evolutionary importance.     

Relevance and Motivational Processes 

The focus of this dissertation is on the experience of relevance from the student’s 

perspective.  Dewey’s ideas about the role of the self in school, Keller’s 

multidimensional ideas about relevance, and Sperber and Wilson’s emphasis on 

individual variability in perception provide an important theoretical backdrop.  But what 

is it about relevance perceptions that matters most to teachers and students?  I argue that 

the answer to that question lies in the connection of relevance to a range of vital 

motivational processes.  Ultimately, what matters about relevance in the classroom is that 

it impels students (and teachers) to action.  In the next section of this literature review, I 

explore in more detail the relationship between relevance and motivation.  In particular, I 

review previous experimental work that has linked the perception of relevance to the 

foundational motivational processes of values, interests, and goals.  Throughout, I will 

continue to highlight the ways particular scholars have conceptualized relevance and 

describe how it has been measured and utilized within various programs of research.      

Relevance and Value 

Within the motivational literature, relevance appears frequently as a component of 

or trigger for value (e.g., Hulleman et al., 2010; Hulleman & Harackiewiecz, 2009; 

Shechter et al., 2011; Wigfield & Cambria, 2010).  From this theoretical stance, 

perceiving something as relevant adds to its value or makes it valuable outright.  Though 

value has a rich history in motivational research (see Wigfield & Cambria, 2010 for a 

review), most recent work on value in education, particularly task value, has been 
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conducted within the Eccles’ expectancy-value framework (Eccles & Wigfield, 2002; 

Wigfield & Cambria, 2010).  Proponents of Eccles’ expectancy-value theory suggest that 

motivation in a particular situation is determined by how valuable the task is to 

individuals, in combination with their beliefs about how likely they are to be successful 

(Eccles & Wigfield, 2002; Wigfield, Tonks & Eccles, 2004).  Researchers within this 

tradition have proposed three general categories of task value: utility, attainment, and 

intrinsic, which have been also described as usefulness, importance and interest (Eccles, 

1983; Wigfield & Eccles, 2000).  In addition, these positive value perceptions are 

tempered by the cost of a particular action (Eccles, 1983).  Intrinsic value reflects the 

sense of enjoyment or deep interest the person associates with the domain or task, 

attainment value reflects the sense that the domain or task allow expression or 

actualization of important elements in the person’s identity, and utility value reflects the 

sense that engagement in the domain or task is useful to achievement of personal goals 

(Eccles, 2009).  In turn, cost reflects perceptions of price that are involved in engagement 

in the domain or task—both tangible, such as effort and resources, and intangible, such as 

negative emotions and sense of self-worth.   Relevance has been referenced commonly 

within this literature but most often in relation to (or sometimes synonymously with) 

utility value. 

Some experimental work enables an evaluation of the extent to which relevance 

and value are connected and related.  For example, Hulleman et al. (2010) explored how 

two relevance-enhancing writing interventions, one administered in the laboratory and 

one in the classroom, impacted the perception of utility value and subsequent interest and 

performance in college students.  The author’s conceptualized relevance as primarily a 
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perception of usefulness or utility.  They manipulated it in both studies through a writing 

prompt, which was subsequently analyzed for the presence of personal connectivity.  The 

writing prompt in the first study asked students to consider the personal relevance of a 

newly learned mathematics technique.  The prompt specifically asked the students to 

“focus on how this technique could be useful to you or to other college students” 

(Hulleman et al., 2010, p. 5).  In the second study, the undergraduate psychology students 

were asked to either write a letter to a significant person in their lives explaining the 

relevance of what they were learning or connect what they were learning to an item from 

the media.  As a part of the study, the researchers measured various other components of 

value, interest, and performance before and after the intervention.  The authors found the 

relevance writing intervention to have a significant direct effect on situational interest and 

perceived utility value.  In addition, consistent with an expectancy-value approach, the 

researchers found significant interactions between the effect of the intervention and 

several prior performance and expectation criteria.  In particular, students in the first 

study with low performance expectations and those in the second study with a 

demonstrated pattern of poor performance experienced marked increase in their 

situational interest.  However, it is important to note, that relevance in this work was 

examined only in relation to utility value and interest and that the writing prompts used in 

the study encouraged both personal relevance and more general forms of relevance (i.e., 

to college students broadly).   

In another pair of experiments with college students, Shechter et al. (2011) 

examined whether the effects of a relevance intervention varied by culture.  As with the 

previous research, the authors of this study conceptualized relevance as primarily a 
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perception of usefulness.  However, in a number of places the authors mention usefulness 

and relevance in reference to a particular task perhaps implying a more nuanced yet 

unarticulated position.  Utility value was manipulated in both experiments through a 

reading activity related to a new mathematics technique the students were asked to learn.  

In the experimental relevance condition students were “told about the usefulness of the 

technique for their performance in future classes, preparation for graduate school 

admission tests, and their careers” (Shechter et al., 2011, p.3).  In addition, in one of the 

experiments the authors varied the wording of the relevance prompt to highlight either 

long-term usefulness (e.g., for distant career or graduate school plans) or short-term 

utility (e.g., for more proximal activities like shopping).  The authors found cultural 

differences in both experiments.  Of particular interest, eastern students were more 

impacted by the more long-term relevance prompt and western students by the proximal.  

The authors suggested that cultural factors play an important role in understanding the 

impact of relevance on value, interest, and subsequent performance.  This study supports 

an approach to relevance that focuses not just on the absence or presence of the 

perception but also on the content of the perceived connection as well (e.g., where in time 

the utility value referent is situated).  Drawing on the Sperber and Wilson model, the 

content of the relevance perception is an additional influential factor.  It is also important 

to note that the researchers in this study directly told the participants why the 

mathematics technique was relevant.  Participants were not encouraged to explore their 

own connections.  Hulleman et al. (2010) argued that this type of external relevance 

enhancement might actually hinder adaptive motivation.     
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Relevance and Interest 

In addition to its prominence in the expectancy-value literature, relevance has also 

been referenced frequently in relation to interest.  Though interest is considered a value 

within the expectancy-value framework (i.e., intrinsic value), a rich experimental and 

theoretical literature has developed that has focused on the development and structure of 

interest itself as a unique motivational factor.  Numerous scholars have argued that 

interest plays a formative role in many aspects of human psychology, particularly 

learning (e.g., Renninger & Hidi, 2011; Krapp & Prenzel, 2011; Schiefele, 2009).  Hidi 

and Renninger (2006) defined interest as “the psychological state of engaging or the 

predisposition to reengage with particular classes of objects, events, or ideas over time” 

(p.  112).  As Schiefele (2009) noted, one of the unique aspects of interest is that it is 

“always related to a specific object, activity, or subject area” (p. 197).   

Researchers have focused on how this state is experienced and develops.  Hidi 

and Renninger (2006) proposed a unifying four-phase model of interest development.  In 

their model, initial stages of triggered and maintained situational interest progress into an 

emerging and then established stable individual-interest forms.  Situational interest, as the 

name implies, is more tied to the context and tends to be more short-term.  The triggered 

form of this type of interest can be elicited through a variety of means including 

incongruity, surprise, and visual stimulation (Bergin, 1999; Hidi & Renninger, 2006).  

Maintained situational interest builds on this initial triggered state through more 

substantial personal engagement and involvement.  Like the triggered form, maintained 

situational interest is primarily externally supported.  In contrast, Hidi and Renninger 

(2006) characterized emerging individual interests as “an enduring predisposition to seek 
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repeated reengagement with particular classes of content over time” (p. 114).  As this 

pattern of reengagement persists, additional knowledge, value, and positive feelings 

continue to grow allowing emerging individual interests to become more anchored within 

the self-schemata.  Ultimately, when interests achieve this deep integration with the self 

they are characterized as reaching the established individual interest form.  Unlike 

situational interest, both forms of individual interest are more internally regulated and 

self-generated.   

Though personal relevance occasionally appears within this literature as a starting 

point for situational interest, it is more often associated with maintained situational 

interest or the more established individual interest forms (Bergin, 1999; Hidi & Reninger, 

2006; Linnenbrink-Garcia, Patall, and Messersmith, 2013; Mitchell, 1993; Schiefele, 

2009).  In a frequently cited work, Mitchell (1993) investigated the conceptual structure 

of situational interest in high school mathematics students.  Foundational to this work 

was the distinction between the catch and hold facets of situational interest.  Catch facets 

were considered to be more fleeting, and involve features like puzzles or group work, 

while hold components were thought to be longer lasting and to involve empowerment of 

the students to achieve personal aims.  Echoing the Deweyan idea of personal 

connectivity, Mitchell conceptualized relevance as meaningfulness and purported that it 

would play a role in the hold component of situational interest.  He measured 

meaningfulness with items that asked students about the connections between what they 

were learning and their life (e.g., I see the math we’ve learned as important in life).  

Using a combination of exploratory and confirmatory factor analyses, he found support 

for the proposed distinction between the catch and hold facets of situational interest.  In 
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particular, he found meaningfulness (in addition to a construct related to purposeful 

engagement he termed involvement) to anchor the hold construct.  Students’ perceptions  

of connectivity between what they were learning and their life outside of school provided 

the feeling of empowerment associated with the hold facet of situated interest.    

Bergin (1999), who sought to provide teachers with a useful framework to 

promote interest in their classroom, made a distinction between interest related factors 

that were more person-centered (what he called the individual or personal approach) and 

interest related components that were more situation-centered (the situational approach). 

He considered personal connectivity or relevance as an individual approach factor 

important in fostering interest on the basis of identification and utility.  Like Mitchell’s 

(1993) hold facets, Bergin argued that these individual factors were more stable and less 

influenced by short-term situational manipulation.  Similarly, Schiefele (2009) argued 

that triggered and maintained situational interest differ in their “cognitions being related 

to an object of interest” (p. 200).  Catch facets relationship to a particular object is 

arbitrary and not linked at a deep level.  Vivid coloration, for example, is not tied to any 

particular content area.  However, hold facets, including personal relevance, force the 

perceiver to consider the meaningfulness of particular content and as such foster deeper 

value related conceptions.   

Additional experimental work has examined this proposed relationship between 

relevance and situational interest.  For example, Durik and Harackiewicz (2007) 

conducted two studies that tested several factors thought to promote the catch and hold 

components of situational interest.  In addition to these manipulated factors, the authors 

also included initial interest, perceived competence, task involvement, and performance 
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as variables in their study.  In particular, in their second study, the researchers evaluated 

whether enhancing personal utility value (conceptualized as a hold factor) was effective 

in increasing interest in mathematics for undergraduate students.  Like other research 

(e.g., Hulleman et al., 2010; Shechter et al., 2011), relevance was conceptualized as 

utility value and manipulated in the experimental group by researcher-generated 

statements of how the particular mathematics technique could be used for calculations 

that may encountered outside of the classroom (e.g., the grocery store).  The authors 

hypothesized that utility value would have a greater effect on interest in mathematics for 

students with some level of existing interest (based on the empowerment part of 

Mitchell’s (1993) hold component) than for students without existing interest in science.  

For students with low initial interest in mathematics, catch related factors were proposed 

to be more important.  The students in the sample were taught a new mathematics 

technique using a notebook which was infused with various catch and hold elements 

depending on the assigned experimental group.  The authors found that the catch 

elements increased interest for students with a low initial interest in math.  For students 

with a high initial interest in math, the catch elements actually reduced their task 

involvement.  The hold elements, however, had an opposite effect.  For students with 

high initial interest in math, the hold elements increased their interest and task 

engagement.  For students with low initial interest in math, the hold elements did not 

increase their interest and actually reduced their task engagement and perceived 

competence.  These results support the notion that relevance constructions involve 

different types of experiences and suggest that students’ existing motivational 

characteristics may frame their construction of the relevance of certain contents or 
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activities.  In addition, it is important to note that in this study, students did not freely  

explore how the math technique was connected to them; rather, they were prompted with 

researcher-generated reasons within the instructional materials.       

Linnenbrink-Garcia et al. (2013) further explored the role of personal relevance in 

fostering aspects of situational interest.  In this study, the authors investigated the 

relationship between academic outcomes, situational interest, several factors thought to 

promote situational interest, and individual interest.  The four antecedents of situational 

interest supported by previous research and included in the study were autonomy, 

instructor approachability/friendliness, student involvement, and connectivity to everyday 

life.  In this study, relevance was conceptualized as a general perception of personal 

connectivity to content and measured using items related to whether the students 

perceived the course instructors to have included stories, anecdotes, and examples of 

connections between the content and their everyday life.  The authors utilized the 

established conceptual framework in which a distinction is made between triggered-

situational interest (similar to Mitchell’s catch component) and maintained situational 

interest (similar to Mitchell’s hold component).  However, the authors also further 

subdivided maintained situational interest into feeling and value components (see 

Linnenbrink-Garcia et al., 2010 for a discussion of this model).  The early adolescent 

students in the sample completed a series of measures before and after an intensive 

academic summer camp experience.  In addition, teacher reports of student engagement 

during the summer were also included.  The authors found differential effects for the 

various antecedents depending on what component of situated interest was evaluated.  In 

relation to the relevance part of the study, connections to real life were a significant 
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predictor of the value part of maintained situational interest but not triggered situational 

interest or the feeling component of maintained situational interest.  This is consistent 

with previous research indicating a close connection between relevance and value-related 

perceptions (see Hulleman et al., 2010).  However, the authors found the relationship 

between real life connections and individual interest to be more nuanced.  Though real 

life connections were a significant predictor of the value part of maintained situational 

interest, and this value part of maintained situational interest was a significant predictor 

of individual interest, the indirect path from connections to real life to individual interest 

via maintained-situational interest-value was not statistically significant.  The authors 

suggested that this result may indicate a complex relationship between relevance 

perceptions and individual interest.  However, they also noted that their small sample size 

should temper any large generalizations.    

Other investigators have examined how other interest related components are 

connected to relevance perceptions.  For example, Ainley and Ainley (2011) used data 

from the Programme for International Student Assessment (PISA) to evaluate the 

relationship between enjoyment of science and a number of additional variables including 

science knowledge, general interest in science, embedded interest, and a construct that 

included aspects of relevance called personal value in science.  The authors developed a 

model with good fit that strongly supported the relationship between enjoyment and 

interest.  In addition, another part of the model showed that enjoyment (which led to 

interest) was predicted by personal value in science and science knowledge.  As the 

authors summarize “when students believe that the topics they are dealing with in science 

have personal relevance and meaning for their lives they are more likely to experience  
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enjoyment and interest from engaging with science content” (Ainley & Ainley, 2011, p. 

11).    

Clearly, when deeper levels of interest (i.e., maintained situational and both 

individual interest forms) are established in relation to particular content, perceptions of 

personal connectivity must also be involved.  The weight and substance of deeper levels 

of interest are predicated by these connections.  To some extent considering content as 

connected to the self is implicit in the definition of individual interest.  Schiefele (2009) 

described individual interest as being an affective-value orientation.  He argued that 

individual interests are valence beliefs that contain a feeling and a value related 

component.  A part of established individual interests is therefore an understanding of the 

personal significance of a particular content area.  As such, for some students writing and 

thinking about the personal significance of an content area, as Hulleman et al. (2009, 

2010) have asked students to do in order to promote relevance, is not so much an act of 

finding new interests as it is reinforcing and deepening already established value 

perceptions.  The consideration of personal connectivity for these students may serve a 

different purpose than for those with less established affiliation with the content.  

Existing interest or value for a domain would appear to lead to a particular experience of 

relevance.   

Relevance and Goals 

In addition to interest and value, relevance also appears in the extant literature in 

relation to goals.  However, unlike the value and interest components reviewed earlier, 

relevance is not referenced as overtly within this literature.  One way goals are often 

portrayed is as a component of the dynamic self-system to which perceptions of personal 
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connectivity may be directed (e.g., Keller, 2010).  As Boekarts (2009) has argued “goals-

and the standards they imply-serve many functions; they define the cross-situational 

relevance and importance of settings and serve as the psychological links to the roles and 

social identities that are present in people’s life” (p. 105).  Logically the adoption of a 

particular goal as salient to the self would impact value and interest formulations and 

factor deeply into the ability of a student to find features of the learning environment 

personally relevant (Keller, 2010; Maehr & Zusho, 2009).  It is therefore not surprising 

that a large body of research has shown that goals of this type play an important role in 

various aspects of life including classroom motivation (Locke & Latham, 2002; Malka & 

Covington, 2005; Vansteenkiste et al., 2004).  

The importance of goals in education has been an area of rich research and some 

debate (Kaplan & Maehr, 2007; Locke & Latham, 2002).  However, many researchers 

have demonstrated that goals have a substantial impact on motivation and persistence 

(reviewed in Locke & Latham, 2002).  Within a classroom, a student can have 

achievement goals (Kaplan & Maehr, 2007; Meece, Anderman, & Anderman, 2006), as 

well as other types, including social goals (Wentzel, 2001).  It is possible for any type of 

goal to be associated with relevance depending on what aspect of the environment is 

being perceived.  For example, a student could perceive a lab activity related to cell 

respiration as relevant to his or her goal to eventually become a doctor.  This same 

activity could also be perceived as relevant to another student’s goal to interact socially 

with a peer in the class. 

Researchers have demonstrated that it is important to consider not just the 

presence or absence of particular goals but also to evaluate the content of goals (Malka & 
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Covington, 2005; Vansteenkiste et al., 2004).  This includes whether they are intrinsically 

or extrinsically motivated and/or regulated, how far into the future the goals are directed, 

as well as whether the goals are broad or narrow in scope (Malka & Covington, 2005; 

Simons, Dewitte, & Lens, 2003; Vansteenkiste, Lens, & Deci, 2006).   

Vansteenkiste et al. (2004) tested whether the contents of goals are important in 

understanding their impact in a college educational setting.  The authors found that 

extrinsic goals, even when coupled with intrinsic goals, produced less adaptive 

motivational patterns than intrinsic goals by themselves.  They suggested this result 

supported their contention that the quality of the goal is more important than the quantity 

of goals.  Perceived connectivity or relevance to particular goal contents would likely be 

an important consideration when investigating relevance.  Like established individual 

interests, which were primarily self-generated, perceived connections to more intrinsic 

goals may provide a particular type or kind of relevance experience whereas connections 

to more extrinsically constructed goals would likely have a different personal meaning.  

Relevance and achievement goal orientation.  A particularly salient goal 

construct that could impact the capability to perceive relevance is that of achievement 

goal orientation (Kaplan & Maehr, 1999, 2007; Senko, Hulleman, & Harackiewicz, 2011).  

In contrast to the actual goal content, achievement goal orientations reference the reasons 

or purposes people have for seeking to meet achievement related goals (Kaplan & Maehr, 

2007).  Generally, researchers have separated achievement goals into two orientations, 

mastery and performance (Dweck & Leggett, 1988; Nichols, 1984).  The former focused 

on the development of competence and the latter on the demonstration of competence.  In 

addition, research has supported the coupling of these two general areas with approach 
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and avoidance dimensions (Elliot 1999; Pintrich, 2000).  Students’ adoption of an 

achievement goal orientation has been shown to impact a range of additional motivational 

factors (Kaplan & Maehr, 2007; Pugh, Linnenbrink-Garcia, Koskey, Stewart, & Manzey 

2010b; Senko et al., 2011).  As such, it is likely that achievement goals orientations 

would impact how students approach and respond to classroom activities designed to 

foster relevance.   

Pugh et al. (2010b) provide support for this this contention.  In their investigation, 

they tested whether particular achievement goal orientations were a significant predictor 

of a kind of meaningful educational experience they called transformative learning.  

Transformative learning was conceptualized as learning experiences that change students’ 

perspectives both inside and outside of the classroom.  While relevance was not measured 

overtly in this study, facets of transformative experience overlap with many aspects of 

relevance.  In particular, experiential value—a combination of intrinsic and utility 

values—is a component of transformative experience that has much in common with 

relevance (see the discussion of the relationship between relevance and transformative 

experience later in this chapter).  In addition to measures of achievement goal 

orientations and transformative experience, the 9th-grade science students in the sample 

also completed pre and post measures of conceptual change and science identity.  After 

controlling for initial knowledge, the authors found that the endorsement of one type of 

achievement goal orientation, mastery approach, was a significant predictor of 

transformative learning experiences.  They also found that students high in science 

identity were also more likely to have adopted these mastery-approach goal orientations.  

This data implies that mastery-goal orientations and particular value-related perceptions 
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are closely linked.  The adoption of a particular achievement goal would thus be expected 

to impact the nature of a particular relevance experience.  As such, I included them in the 

overall nomological network of perceived relevance investigated within this study.    

Summary 

 Personal connectivity or relevance is a key component of practice-oriented 

materials, information science theories, and various major conceptualizations in the 

motivational literature.  The research I am presenting in this dissertation was designed to 

unify and expand on this diverse literature.  I drew upon the theoretical foundation of 

Dewey, Keller, and Sperber/Wilson in approaching relevance as multidimensional and 

highly contextualized.  Further, the strong empirical connections between relevance and 

various aspects of motivation led me to focus on how students’ experiences of relevance 

incorporate and are related to these motivational components.  In what follows, I present 

a more detailed discussion of the theoretical framework that guided the research.  I will 

argue that, in light of the literature, relevance must be conceptualized broadly, through a 

multidimensional, identity-based lens, and fostered within the classroom through 

activities that are exploratory in nature.  As a part of this argument, I will introduce 

several new terms designed to clarify aspects of this complex conceptual space and 

outline the general relationship between these new facets.    

Proposed Conceptual Framework 

Defining Aspects of Relevance 

In evaluating the relationship between various components of motivation and 

relevance, it is evident that it is a complex, multifaceted perception.  However, it is also 

clear that several common themes unite this wide-ranging literature.  These defining 
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features of relevance ultimately guided the conceptualization I used in this study, which 

will be outlined in the next part of this chapter.   

First, as previously articulated in relation to Dewey, relevance throughout the 

literature is always portrayed as a perception of connectivity; it is fundamentally about a 

relation.  Saracevic (2007) summarized this aspect when he argued, “relevance always 

involves some version of “to” either stated explicitly or referred implicitly” (p. 1918).  

Relevance is not exclusively directed outward or inward but is a perception focused on 

the connection between internal and external referents.  Second, it is evident from the 

literature that this connectivity is not perceived in a general sense but always has a high 

degree of specificity between external objects and existing components of the self.  

Relevance is not based on vague generalities but on perceived connections between 

specific and salient components inside and outside of the individual.  Third, though these 

perceived connections are specific, the motivational literature also suggests that relevance 

perceptions are not static entities but are malleable and can change in relation to internal 

and external stimuli.  As evident from a substantial number of studies reviewed (e.g., 

Hulleman et al., 2010; Hulleman & Harakiewicz, 2009; Shechter et al., 2011) perceived 

relevance can be increased in diverse ways through various interventions.  Fourth, it is 

also clear that that this malleability does not manifest itself in a single perceptual pathway.  

The conceptual space for relevance is multi-dimensional; there are multiple ways to 

experience meaningful personal connections.  Relevance perceptions may be directed at 

different aspects of the context, be connected to various components of the self, and be 

conceptualized across varying affecto-cognitive pathways.  Finally, it is also evident from 

the literature that relevance is diverse—varying based on context and individual 
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differences.  Preexisting value, experiences, and goals in relation to a particular 

contextual factor direct and modify its experience.               

A Three Component Identity-Based Model of Relevance 

In the current dissertation, I propose a conceptual definition of relevance that 

incorporates these characteristics that emerged from my critical review of the literature. 

This conceptualization is based on the premise that relevance is in essence an identity-

based appraisal; that is, a perception that some component of the environment connects to 

some aspect of the constructed self.  Figure 2.1 presents a graphic schema of the 

conceptualization.  In the current dissertation, I define identity as the amalgamation of 

self-perceptions related to skills, characteristics, competencies, values, and goals that 

enable a person to both feel unique and a part of a larger social unit (Eccles, 2009).   

 

 
 

 

 

 

 

 

Figure 2.1.  A conceptual definition of relevance.  Relevance is characterized by the 
connection between external contextual targets and internal identity targets.  In addition, 
the connection itself assumes a particular lens.  
 
 

The construction and exploration of various aspects of this identity represents one 

of the fundamental developmental aspects of adolescence (Eccles, 2009; Erikson, 1959; 
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Kaplan & Flum, 2010; Marcia, 1980; Roeser, Peck & Nasir, 2006; Steinberg, 2011).  

Researchers have investigated many facets of identity, including its structure (Erikson, 

1959; Marcia, 1980; Markus & Nurius, 1986), how it is explored (Berzonsky, 1994; 

Marcia, 1980), and its relationship to other foundational educational processes (Kaplan & 

Flum, 2010; Roeser et al., 2006).  I contend that at its essence, the perception of 

relevance is about identity.  How does who I am and who I am becoming relate to the 

wider world or more specifically to what I am learning and encountering within my 

school? As a part of this identity-based model, I contend that three related but distinct 

conceptual components characterize the conceptual definition of relevance: identity 

targets, contextual targets, and a relevance lens. 

Identity Targets 

Identity targets within the self represent the internal foci of the relevance 

perception.  Conceptually, identity targets could be goals, values, and interests as well as 

self-related processes, aspirations or any other aspects critical to the self-understanding of 

an individual.  From this perspective, the perception of relevance is contingent upon these 

self-connections.  However, it is important to note that these identity targets need not be 

static entities but can also be actively explored and constructed as a part of learning 

(Brooks & Brooks, 1993).    

Conceptualizing the internal foci of the relevance perception as related to identity 

clarifies many aspects of the theoretical and experimental literature.   For example, it 

provides a psychological explanation for the positive cognitive effects dimension of the 

Sperber and Wilson formulation.  We experience adaptive mental patterns when 

utterances from others affirm, challenge, or expand aspects of our identity.  It also refines 
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the role of relevance in the hold components of situational interest by explaining 

Mitchell’s empowerment through the lens of identity processes.  In contrast to the 

superficial catch aspects of interest, the hold components are more connected to the 

identity of the individual.  For those with some identification with particular academic 

content, statements of relevance or the chance to explore meaningful connections to the 

self would result in the focused engagement characterized by maintained situational or 

individual interest.   

Contextual Targets 

Relevance in the classroom refers to a perception of connectivity between identity 

targets and some aspect of the external learning environment.  These contextual targets 

represent the external foci of the relevance perception.  Contextual targets could be 

related to specific content, processes, social factors, teacher characteristics, or any other 

attributes of the environment to which a student perceives an identity-based connection.  

In previous studies, researchers have demonstrated the importance of many of these 

potential contextual targets in supporting the perception of relevance as well as adaptive 

motivation and learning.  This includes content (Assor et al., 2002; Keller, 1987; Means 

et al., 1997), teacher behaviors (Frymier, 2002; Frymier & Shulman, 1995; Mottet et al., 

2008; Muddiman & Frymier, 2009; Wang & Eccles, 2013), and classroom processes 

(Frymier & Houser, 1998; Keller, 1987).   

Relevance is therefore characterized as the perception of connectivity between the 

contextual and identity targets.  I contend that it is these context-identity connections that 

explain why relevance is so important and motivating as well as so desirable in various 

contexts.  These connections are vital touchstones for motivated action.  In addition, due 
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to the formative role that identity processes play in adolescent development, this identity-

based conceptualization of relevance represents an essential link in relating relevance to 

the goals of middle and high school education.   

The Relevance Lens 

The final component in this identity-based model of relevance centers on the 

nature of the connection between the contextual and identity targets.  This relevance lens 

represents the cognitive-affective component of the model and relates to the reason why a 

particular connection is perceived as meaningful to the person.  The relevance lens is as 

varied as the other components of the model.  Depending on the specific contextual and 

identity targets, relevance could be experienced as more value-based (e.g., utility value), 

interest-based, or goal-based.  The relevance lens can be thought of as the underlying 

meaning behind a relevant connection.   

Previous research has not addressed the possible range of contextual targets, 

identity targets, and relevance lenses that may be present within a particular class, age 

group, or even within an individual student.  In other words, the diversity of relevance 

constructions across a particular context has not been well explored.  In this identity-

based model, other motivational constructs (e.g., interest) represent particular pathways 

through the model components.  Rather than focusing on a particular construct, this 

identity-based approach emphasizes the individual-in-context unit-of-analysis, and 

highlights the situated and diverse constructions of relevance among different students in 

the same lesson or unit.   

Moreover, as an identity-based conception, we may expect significant fluctuation 

in strength and type of perceived relevance during periods of active identity exploration 
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(i.e., early adolescence).  This perceptual variability may include a narrowing of the 

breadth of relevance perceptions as identity commitments are made, as well as a 

broadening of capabilities as aspects of the self are tested and explored.  As educators 

contend with the documented drop in motivation at this critical time (see Anderman & 

Maehr, 1994; Vedder-Weiss & Fortus, 2011), changes in the perception of relevance may 

prove insightful into underlying motivational and psychological processes.  This 

information may also help teachers and researchers understand when efforts to increase 

exploration and relevance may have a maximal impact (Mitchener & Schmidt, 1998).  

Promoting the Exploration of Relevance 

In considering the meaning of the identity-based relevance model to instructional 

approaches, it is possible to depict four general categorical situations that differ in the 

affordances they provide for constructing relevance.  Figure 2.2 provides a schematic 

representation of the four situations.  

In one situation, which is likely typical in many classrooms, consideration and 

exploration of relevance is moderate or low.  Teachers may encourage students to make 

connections by pointing out ways that certain elements in the academic material (e.g., 

chemistry) connects to certain aspects of students’ lives (e.g., career goals); however, 

relevance exploration does not constitute an intentional focus of instruction or 

assignments, and the range of contextual targets and identity targets that students are 

encouraged to consider and explore connecting to each other is limited.  
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Figure 2.2.  Classroom exploration scenarios.  The size of the box represents the extent of 
exploration students’ are asked to complete as a part of an assignment or activity.  A: 
Typical classroom relevance scenario.  B: Classroom activity designed to foster self-
exploration.  C: Classroom activity designed to foster content exploration.  D: Classroom 
activity designed to foster dual-target exploration.   

 
 

In other instructional approaches, teachers may encourage students to explore a 

wider range of either the contextual targets or the identity targets within a given activity. 

In either of these approaches, the teacher focuses students’ exploration of relevance on 

one of the two aspects, and the students are encouraged to explore connections between 

this aspect and a wide range of the other target.  In the final possibility, students are 

encouraged to explore an array of both contextual and identity targets within the same 

activity.  In this maximally exploratory approach, students construct their own 

conceptions of the relevance space.  
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A number of scholars have argued that these types of relevance activities 

represent an important part of the educational experience (Flum & Kaplan, 2006; 

Hulleman & Harackiewicz, 2009; Pugh, 2011; Williams et al., 2004).  For example, Flum 

and Kaplan (2006) maintained that a focus on exploration should be a primary goal and 

emphasis of education.  They contended that students should be encouraged and assisted 

in evaluating how what they are learning can connect to who they are and who they may 

become.  The authors argued that this exploratory orientation is a vital component of 

adaptive learning and development.   

In another related approach, Pugh (2004, 2011) contended that the educational 

experience should not be separate from what occurs outside of school, but should lead to 

the transformation of perspectives both inside and outside of the educational 

environment.  In Pugh’s (2004, 2011; Pugh & Girod, 2007) model, transformative 

educational experiences are characterized by motivated use, experiential value, and an 

expansion of perception.  In connecting relevance to Pugh’s model, I would argue that the 

perception of experiential value—a combination of intrinsic and utility values—is 

anchored by the perceived relevance of the experience to identity targets within the self.  

As relevance is established, experiential values and other transformative aspects 

potentially emerge (see Hulleman & Harackiewicz, 2009 for a related model of relevance 

and task value).  A dearth in transformative experiences is akin to a lack of perceived  

relevance in the educational setting.  Consistent with Flum and Kaplan’s (2006) position, 

the exploration of relevance is vital to transformation.     

Why then do so many students perceive a lack of relevance from their education 

experiences, particularly those related to the sciences (see Kozoll & Osborne, 2004)?  
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One possibility is that educators have not given them the opportunity or provided them 

with the skills necessary to explore how and why aspects of science may be relevant to 

them (Flum & Kaplan, 2006).  It is possible that latent identity targets are present but 

students do not know how to find them and are not encouraged to do so.  When teachers 

provide students with these opportunities, the results are encouraging.  For example, 

Hulleman and Harackiewicz (2009) found that students with low expectations for success 

in science were particularly impacted by an intervention that encouraged self-exploration 

of the relevance of science content.  Sinai et al. (2012) found that when incorporating 

identity exploration features into a literature lesson, many students experienced enhanced 

engagement and adaptive motivational patterns. Vedder-Weiss and Fortus (2011) found 

that the drop in science-related motivation was not found among students educated in a 

more exploratory and progressive fashion.  These promising results highlight why it is 

critical that students in educational settings be provided opportunities to explore how 

content may be related to them.  In particular, this approach applies to content with which 

students do not typically or readily identify.   

Relevance and Science Concepts 

The approach to promotion of relevance advocated here fits within a larger effort 

by educators and researchers to increase adaptive motivation and achievement in the 

science, technology, engineering and mathematics (STEM) domain.  While relevance is a 

key perception for many types of learning, it is particularly salient in the context of 

science education (Hagay & Baram-Tsabari, 2011; Stipek, 2011).  Students often 

perceive science-related concepts as unrelated to their daily lives and interests and these 

concepts rarely transform students’ thinking outside of the classroom (Pugh et al., 2010a, 
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2010b).  This effect is particularly important in the context of early adolescent science 

learning as interests, beliefs, and choices made at this critical time can impact future 

course decisions and ultimately career directions (Simpkins et al., 2006).   

Consistent with this view, a number of researchers and educators have focused 

their work on the incorporation of aspects of students’ lives and experiences into the 

science classroom (e.g., Kweik et al., 2007; Prak & Cooper, 2008).  For example, 

Williams et al. (2004) developed a science curriculum for middle school students based 

upon the investigation and testing of topics and issues of relevance to the students.  

Participants in this program studied current matters drawn from the literature that were 

shown to have high personal salience to adolescents.  These topics were designed to pull 

the student into the scientific process and encourage deeper and more substantive 

thought.  The authors contended that the direct message to the students was that “science 

is relevant to them and can easily be integrated into their lives” (Williams et al., 2004, p. 

114).   

These efforts to foster scientific engagement and interest through topical 

relevance are an important aspect of STEM reform.  However, researchers have also 

demonstrated that science is a domain where identity related factors play a significant 

role (Archer et al., 2010; Beghetto, 2007; Brickhouse, Shultz, & Lowery, 2000; Kozoll & 

Osborne, 2004; Pugh et al., 2010a).  Student’s participation and engagement in a science 

related activity depends on their ability to find themselves in some way within the 

material (Carlone & Johnson, 2007; Kozoll & Osborne, 2004).  This is often difficult for 

many students and can represent a substantial barrier for many underrepresented 

populations in science (Pugh et al., 2010a).  Facilitating the perception of relevance to 
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existing identity targets may provide a means to develop students’ scientific identities, 

fostering value and additional learning opportunities.    

Of particular concern are the experience and perceived relevance of science 

among female students (Else-Quest et al., 2010; Halpern et al., 2007).  The 

underrepresentation of women in many scientific domains and the lack of motivation of 

girls to pursue science majors and careers has been the target of substantial efforts 

(Eccles, 2011). Understanding how adolescent girls construct relevance of science 

content may be informative and add to the accumulating literature on female students’ 

choice, persistence, and achievement in scientific domains of study.  The model of 

identity-based relevance provides a tool for investigating some of these issues.  

Examining the experience of relevance through the lens of identity may integrate 

collective and idiosyncratic phenomenological experiences and may help to understand 

the processes that frame perceptions of relevance and identification with science among 

students from the different genders (cf. Eccles, 2009). 

It is also important to consider that not all science topics would be equal in 

fostering perceived relevance.  Students within high school settings typically take 

yearlong courses in biology, chemistry, and physics.  Over the course of an academic 

year, students would have opportunity to interact with various topics and subtopics within 

each of these broad domains.  Certain content may be more readily relevant to students 

(e.g., anatomy in biology) while others topics may be more challenging to connect to 

personally (e.g., stoichiometry in chemistry).  In addition, from an identity-based 

perspective, some topics (e.g., evolution, global climate change) may actually conflict 
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with established or emerging aspects of students’ identities and their cognitive and 

emotional development (Evans, 2008; Sinatra, Brem, & Evans, 2008).   

In the current study, I evaluated students’ relevance perceptions in relation to 

topics covered in the first semester of an introductory 9th grade biology class.  Though I 

did intentionally assess a range of curricular topics within the class, the ease with which 

relevance could be perceived for each of them likely differed.  This is an important 

contextual consideration.  In addition, facets of biology itself, as the scientific study of 

life, may have imbued all of the topics studied within the class with a certain degree of 

inherent relevance. Though not an explicit focus of this research, the methodology 

employed does provide a means to evaluate this issue in future research.  

The Present Study 

 In the present study, this identity-based model was used as the theoretical 

foundation to investigate students’ experience of relevance in 9th grade biology 

classrooms.  It is important to note that the adoption of this identity-based approach 

necessarily constrained the interpretive range of the study.  While I contend that is it a 

particularly salient and rich theoretical framework, one that addresses a number of 

weaknesses in the extant literature on the topic, other researchers may conceptualize 

relevance through a different theoretical lens and find other emergent meanings in the 

data.   

The study consisted of two phases.  In the first phase, students were asked to 

complete short writing pieces explaining how what they were learning in class in 

particular biology units was connected to them personally. This activity constituted 

primarily situation D in Figure 2.2 where students were encouraged to explore openly 
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both the contextual targets and the identity targets. The goal of this phase was to examine 

the dimensions underlying students’ relevance constructions.  The data from the first 

phase informed the construction of a measure of relevance that was later administered to 

the students in a different curricular unit.  In addition, as a part of the second phase, 

students’ science-related expectancy, value, identity, and achievement goal orientations 

were measured.  The two research questions that guided the study were: 

 

(1) What dimensions underlie junior high school students' perceptions of relevance 

in biology learning? 

(2) What student characteristics are related to differences in perceived relevance? 

 

As discussed in the introduction, the conducted research was designed to be 

exploratory and to elaborate the conceptual space of students’ relevance perceptions.  As 

such, it was not designed to test explicit hypotheses.  However, in relation to the 

proposed research questions, I did expect certain outcomes based on the literature and the 

theoretical framework employed in the study.  First, I expected that the perception of 

relevance would be multidimensional and that it would be possible to distinguish between 

various sub-components of the perception.  Previous research has demonstrated that, 

when students are allowed to openly explore a topic, they are able to find meaningful 

connections across a range of dimensions (e.g., Hulleman & Harackiewicz, 2009; 

Muddiman & Frymier, 2009).  I expected that the general categories specified in the 

guiding theoretical model would be sufficient for an initial coding and categorization of 

the responses.  Second, I did expect there to be some degree of variation in the 
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dimensional structures of perceived relevance between various student groups.  

Particularly, I anticipated relevance perceptions would differ among (a) male and female 

students; (b) students of different academic levels; and (c) students with differing 

motivational profiles.  This projection was based on the large body of experimental 

literature that has shown substantial differences in many formative aspects of education 

between these groups (in relation to gender differences see Else-Quest et al., 2010 and 

Halpern et al., 2007; for academic level see Hulleman & Harackiewicz, 2009; for 

motivational factors see Eccles & Wigfield, 2002; Pugh et al., 2010a; and Wigfield & 

Cambria, 2010).  However, while I did project some differences to be present, the nature 

of these differences could not be specified at the outset of the study due to the lack of a 

clear conceptual model for relevance.  In fact, one of the major aims of the research was 

to elaborate a conceptual framework for relevance that would engender similarities and 

differences between groups with a more cogent and testable meaning.  

In the next section of the dissertation I will outline the general methodological 

approach employed including an overview of the research design, a detailed description  

of the context, my own role within that context, an overview of the characteristics of the 

sample, and details on the analytical tools used.   
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CHAPTER 3 

METHODOLOGICAL OVERVIEW 

Overview 

 The aim of this study was to clarify the conceptual definition of relevance by 

evaluating the students’ experience of it within the classroom.  Early adolescents 

represented an ideal sample for investigating this phenomenon.  For the first time 

students in this age range are faced with classroom grades that will directly impact their 

future aspirations.  This change in performance expectations occurs in concert with the 

other social, cognitive, and emotional aspects that characterize this developmental period 

including those related to identity construction (Steinberg, 2011).  Thus, their emerging 

self-awareness and reflective capabilities afford a methodology that employs reflective 

self-report to capture their constructions of relevance of the academic experience.       

My examination of the extant literature suggested that the construct of perceived 

relevance would be contextualized and multidimensional (see Chapter 2).  As such, a 

mixed-methods methodological approach was employed utilizing both inductive and 

deductive methods and both qualitative and quantitative analyses to allow the 

manifestation of contextual and multi-dimensional features.  The study was divided into 

two distinct phases that were designed to build upon one another.  Consistent with 

design-based methodologies, data from the first qualitative phase informed aspects of the 

subsequent quantitative phase (Barab, 2006; Confrey, 2006).  This approach was optimal 

for the exploratory nature of the research questions.  Instead of defining a priori the ways 

students defined relevance, this methodology allowed for the emergence of the 

conceptual structure of perceived connections from the students’ constructions 
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themselves.  In the first phase, a series of four open surveys were administered to 

students within their regular biology classroom, asking them to create connections with 

the academic experience in the biology unit.1 In the second phase, a measure of relevance 

and a separate measure of established motivational constructs was administered.  As the 

study aimed to approach relevance from a phenomenological perspective, the 

methodology meant to elicit the lived experience and meaning of relevance from the 

students’ perspective and generate data that would probe the conceptual boundaries and 

underlying meanings associated with its perception (Creswell, 2006).   

Research Design 

 An exploratory mixed-methods design was used.  In this design, qualitative data 

collected in the early phase(s) of the study informs the collection of quantitative data in 

later phases (Creswell & Plano Clark, 2011).  Typically, in this approach the participants 

in the two phases are different.  However, in this study it was not feasible to recruit an 

additional complete set of participants for the second quantitative phase.  To compensate 

for this issue a small additional sample of students who did not participate in Phase 1 of 

the study were recruited and utilized as a control for the effects of the first phase writing 

activities (see a discussion of this data in Chapter 5).   

Description of Setting 

School 

 The research was conducted in a large suburban junior high school in the 

Northeastern United States.  The school was composed of 7th, 8th, and 9th grades with 

approximately 600 students per grade.  The ethnic breakdown in the school was 65% 

                                                
1 As a part of Phase 1, classroom observations and a series of teacher interviews were 
also conducted.  Data from these procedures were not included in the dissertation. 
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White, 24% Black, 5% Asian, 5% Hispanic, and 1% Other.  Nineteen percent of the 

school’s students were considered Economically Disadvantaged according to the regional 

Department of Education criteria.  The school was 47% female and 53% male.  Two 

academic tracks existed within the school, Honors and College Preparatory, with student 

levels varying by subject.       

Biology Classrooms 

 All of the participating students were in 9th grade and taking a full-year biology 

course.  The biology curriculum within this school district was designed to cover all of 

the major topics in the field and prepare students for a cumulative standardized test at the 

end of the year.  Data collection spanned the first semester of the school year and 

occurred within the five curricular units covered during that time frame: biochemistry, 

cell biology, cell energy, cell division, and Mendelian genetics.  Instruction within the 

participating teachers’ classrooms was typically teacher-centered with frequent 

interactive discussion and regular lab activities/groupwork.  None of the teachers whose 

students participated in the study indicated regular use of personal journaling style 

activities in their classrooms.   

Role of Participating Teachers 

The design of the study depended on the active engagement of students in 

reflecting on their own relevance perceptions.  As facilitators of this process it was vital 

that teachers were supportive and willing to encourage students to make such reflective 

connections during the classroom activities.  As such, teachers were not blind to the 

general nature of the study but were encouraged to actively engage in using the classroom 

activities to foster relevance exploration in their classrooms.  Towards this end, teachers 
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were consulted before, during, and after implementation regarding the writing prompts 

and their suitability for their particular classroom and teaching unit.  This approach fits 

within a design-based research framework in which experimenters and participants are 

both active in the research process (Barab, 2006; Confrey, 2006).  It is also congruent 

with Kaplan, Katz, and Flum’s (2012) assertion that motivational research should 

emphasize practice-relevant research questions and that researchers, teachers, and 

participants should be actively engaged in “a broad case-study approach” (p. 31).   

Role of the Researcher in the Context 

 It is important to note that in addition to conducting the research described in this 

dissertation, I was also a biology teacher within the school over the course of the study.  

Though none of my own students participated in the investigation, I was familiar with the 

context and the typical teaching practices of both the department in general and the 

participating teachers.  Efforts were made throughout the study to intentionally bracket 

any biases I may have had regarding the analyses (Hatch, 2002).  This bracketing was 

done by intentionally reflecting on my role in the context over the course of the study in 

regular reflective memos.  In these memos, I sought to explore my experiences during the 

study and raise my awareness of any conflicts or biases I felt emerging.  If anything, I 

would argue that my experience within the context helped to deepen and authenticate the 

classroom components of the study.  In addition, my familiarity with the age group, their 

writing capabilities, and their general developmental variability was useful for 

conducting the qualitative analyses presented.    
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Procedure 

Recruitment and Data Collection 

After securing IRB and school district approval for the study, I asked four 9th 

grade teachers to recruit participants from within their classrooms.  Consistent with the 

active/design-based nature of the study, I informed teachers of the general purpose of the 

study and consulted with them regarding the appropriateness of the reflection prompts for 

use with their particular student population.  Classroom teachers distributed consent and 

assent forms in September 2012.  Forms were collected by the teacher and maintained 

securely by the researcher.  Each student participant was assigned a unique identification 

number.   

Phase 1 data collection (four open-surveys) occurred during September, October, 

and November of 2012.  The teachers administered the surveys as a series of “Making 

Connections to Science” classroom activities.  Non-participating students also completed 

the writing activities.  However, their writing responses were not included as data in the 

study.  Though teachers were encouraged to read and reflect on the essays, they did not 

make any marks on the papers or return any of the items to the students.  Copies of 

participating students essays were collected by the researcher, deidentified, and 

transcribed into a Microsoft Excel document.  Qualitative data analysis was conducted 

using Researchware HyperResearch.  Quantitative data analysis was conducted using 

Microsoft Excel and SPSS.   

Phase 2 data collection occurred during January 2013.  All surveys were 

completed within the regular classrooms.  The general measure was administered to 

participating students using a removable name-slip that was stapled to the cover of their 
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survey.  Completed surveys were placed in a secure envelope and provided to the 

researcher.  Teachers did not view or evaluate the measure.  The relevance survey was 

completed as a final “Making Connections to Science” activity.  Non-participating 

students completed an end-of-semester reflection that was not included as data in the 

study.  Teachers collected the relevance survey and provided it to the researcher.  Data 

from both measures were initially entered into Microsoft Excel with subsequent analysis 

conducted using SPSS.  Table 3.1 presents the timeline for the two phases of the study.       

 
 
Table 3.1 
 
Timeline of Study 
 

 Phase 1 Phase 2  

When September-November 2012 
(1st semester) 

January 2013 
(End of 1st semester) 

 
Location Regular classroom Regular classroom  
Sample 

Size 118 9th grade students 139 9th grade students  

Measures 

 

Measure 1 
Open-ended writing activity (with 

scaffolds) 
 

Measure 2  
Open-ended writing activity (with 

scaffolds) 
 

Measure 3 
Open-ended writing activity  

 

Measure 4 
Open-ended writing activity  

 

 

Measure 1 
Survey including measures of 

science-related expectancy/value/ 
identity and science-related 

achievement goal orientation 
 

Measure 2 
Survey including measures of 
various relevance components. 
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Integration of Analyses  

 The overall goal of this study was to address a gap in the research literature 

regarding students’ experience of relevance in the science classroom.  Ultimately, the two 

research questions guided this endeavor.  The mixed-methods nature of the overall study 

ensured that data from both phases were integrated to address each of them.  The specific 

details on the methods used for each phase will be presented in the next two 

corresponding chapters.  However, in the next subsections, I briefly discuss the overall 

way these analyses were integrated to address each of the individual research questions.    

(RQ1) What dimensions underlie junior high school students' perceptions of relevance 

in science learning? 

To address this research question, analyses conducted in both phases of the study 

were used.  The qualitative analyses used in Phase 1 provided information on the type, 

frequency, and meaning of the dimensions students’ used to conceptualize how content 

was relevant to them.  The integration of these meaning units provided a way to not just 

list emergent dimensions but also to begin to evaluate their interrelationships.  Each of 

the relevance dimensions that emerged from this phase was derived from the student 

writings.  Rather than defining a priori the dimensionality of the perception, this 

methodology allowed for a more emergent perspective on these dimensions (see literature 

critique in Chapters 1 and 2)   

In addition to the Phase 1 qualitative research, the Phase 2 quantitative analysis 

also provided data that informed this research question.  The primary analytical tool 

employed (multidimensional scaling) allowed for a visual comparison of ways that the 

various dimensions may be related to one another and interact within a multidimensional 
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conceptual space.  In addition, the analytical framework developed provided a means to 

understand the experience of relevance phenomenologically within a particular context 

and group of students.  By not constraining relevance to a particular focal factor or 

dimension, its multidimensional properties could be evaluated and compared.    

(RQ2) What student characteristics are related to differences in perceived relevance? 

This research question was addressed using the quantitative analyses conducted as 

a part of Phase 2.  Using the interpretive framework developed from analyzing the overall 

pattern of student responses, the experience of relevance was compared across various 

demographic characteristics of the sample including gender, ethnicity, and academic level.  

In addition, students were also compared across differing patterns of more domain-

general motivational factors.  This series of comparisons provided insight into the range 

of relevance constructions that may be present within a particular classroom or school 

context. 

Summary of the Chapter 

The mixed-methods approach outlined in this chapter was designed to elaborate 

the students’ experience of relevance within the classroom.  The participants completed 

four writing activities and two measures over the course of the study.  The analyses 

conducted on this data were designed to be iterative and to use both qualitative and 

quantitative means.  Guided by the research questions, I sought to provide the rich, 

multidimensional perspective on relevance currently missing from the research literature.  

In the next two chapters, I present the specific methods and results for each the major 

phases of the overall study.   
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CHAPTER 4 

PHASE 1: METHODS AND RESULTS  

Participants 

Participants in Phase 1 of the study included 118 9th grade biology students from 

three different classrooms (119 originally enrolled but one participant switched to a non-

participating classroom and was subsequently removed from the study).  The sample was 

64% female, 52% regular academic level, and 73% White.  Student ages ranged from 13-

15 years old (Mage = 14.64 years, SD = .37).  Descriptive data is summarized in Table 4.1.  

 

Table 4.1 

Percentages of Gender, Academic Level, and Ethnicity of the Phase 1 Sample  

 Category n Percentage   
Gender     
 Female 75 64%  
 Male 43 36%  
Academic Level    
 Advanced 57 48%  
 Regular 61 52%  
Ethnicity     

 White 86 73%  
 Black 17 15%  
 Asian 11 9%  
 Hispanic 4 3%  

 

 



 63 

Measures and Materials 

Overview 

The design of Phase 1 of the study involved the administration and analysis of a 

series of four open-ended surveys.  Each of the surveys consisted of a writing prompt on 

the front and a short related question or prompt on the back of the paper.2   All surveys 

were administered within curricular units and while students were studying the topic the 

survey addressed.  Prior research by Hulleman and Harckiewicz (2009) reviewed in 

Chapter 2 utilized a similar open writing methodology.  In their research, students were 

asked to complete a written review activity at the end of a curricular unit that either 

summarized the topic or explained how it was connected to them (or someone close to 

them) personally.  The authors reported that the methodology was effective in 

encouraging students to make personal connections.  For example, 74% of the students in 

that study’s relevance condition made high to moderately-high personal connections (i.e., 

had high to moderate relevance dosage).   

The construction of the surveys in the current study followed the Hulleman and 

Harackiewicz (2009) example.  However, due to the nature of the particular research 

design and the context in which the current study was situated, I created my own prompts 

that included several substantive modifications.  In addition to the novel style and overall 

wording of the prompts, I added three different response options to the first two essays.  

The decision to include scaffolding to the first two essays was based on teacher 

discussions in which it emerged that students did not have much experience in 

completing personal journal style activities in their science classes.  Rather than risk 

                                                
2 Data collected on the back of the surveys were not analyzed as a part of this study.   
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student and teacher resistance to the new style of activity, which could impact the depth 

and quality of the data, I decided to provide varying degrees of support for the first two 

essays.  The options differed in the degree of scaffolding and structure provided (see the 

more detailed description of each essay in the next section).  A second modification I 

employed involved the wording of the main prompt.  In contrast to the Hulleman and 

Harackiewicz’s (2009) prompt that was based on their conceptualization of relevance 

along utility value, and therefore emphasized application, utility, and future vocational 

plans, the prompt in the current study was constructed to be more general, asking students 

to describe a personal connection they could make to the content.  The decision to use a 

more general prompt was based on the overall goal of the study (i.e., to investigate the 

range of dimensions that students use to conceptualize how content may be related to 

them personally).  By using a more general prompt, I expected a wider range of 

perceptions to be generated and subsequently captured as the surveys were completed 

over the course of four distinct curricular units.  Each of the four surveys is discussed in 

more detail in the following subsections and is included in the Appendix. 

Survey 1 

 The first survey (included in Appendix A) encouraged students to make a 

personal connection to the topic of basic chemistry.  Content covered in this unit prior to 

survey administration involved the structure of the atom, the different types of chemical 

bonds, and the role of polymerization in constructing biologically important 

macromolecules.  In contrast to a yearlong chemistry class, the chemistry instruction in 

this biology unit emphasized how various elements provide the building blocks with 

which life is constructed.  As this was the first survey in the series, students were 
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provided with some degree of optional scaffolding that reduced the exploratory space of 

relevance connections (see the discussion of this issue at the end of Chapter 2).  The first 

option was the most open and asked students to come up with their own personal 

connection to the content area.  The second option prompted students to explore how the 

content area may be related to a future career goal or something they enjoyed doing after 

school.  While an actual connection was not provided, students were provided with 

several general types of connections to explore.  The third option gave a specific 

connection (between the element carbon and their own body) that students could use as 

the basis for their essay.  Students were asked to circle the option they chose.   

Survey 2 

 The second survey asked students to make a personal connection to the topic of 

enzymes.  Content covered in the unit up to this point included a survey of the major 

biological macromolecules (i.e., carbohydrates, lipids, proteins, and nucleic acids) and 

the basic structure and function of enzymes.  Like in the first survey, three-levels of 

scaffolded support were provided.  The first option asked students to think of their own 

connection and write about it in the area provided.  The second option encouraged 

students to try and make a connection between enzymes and a career goal or something 

they enjoyed doing after school.  The third option provided students with a connection 

(enzymes and digestion) that students could discuss in relation to themselves.    

Surveys 3 & 4 

 In surveys three and four I removed the two scaffolded options and retained the 

single open prompt.  Students were asked in survey three to make a personal connection 

to the content area of cells.  Prior to data collection students learned about cellular 
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organelles, basic cellular processes, and the importance of the cell membrane in many 

cellular functions.  In survey four, students were asked to make a personal connection to 

cellular energy.  Topics covered in this unit prior to data collection included the basic 

chemistry and cellular processes of photosynthesis and cellular respiration.   

Data Analysis 

Missing Data 

 I evaluated how many students did not complete a particular survey in a 

summative way at the conclusion of the Phase 1 as well as in an on-going manner 

throughout the data collection. 

Data Screening Procedures 

 Essays were transcribed into Microsoft Excel as they were collected.  As the study 

was designed to be iterative, initial screening of the qualitative data was completed on an 

on-going basis as the data was collected.  This initial screening included reading the 

student essays to detect any anomalous responses (i.e., a response that was not related 

even superficially to the prompt) as well as calculation of word count as data was 

transcribed.  Throughout this process, I wrote regular reflective memos to document my 

initial impressions and to provide insight into later qualitative analyses.   

At the end of Phase 1, several descriptive procedures were employed.  First, final 

mean word count was calculated for each of the essays.  Means and standard deviations 

were compared and inter-correlations of mean word counts were calculated using SPSS.  

Mean word counts were expected to be similar across the essays and significantly 

correlated with one another.  Second, word counts for several salient words were 

calculated.  Following Hulleman and Harackiewicz (2009) the frequency of personal 
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will help me find the answers to why someone died or what 
had they been doing in the past few hours.

 Understanding & knowing what enzymes are

In the future, I'm planning on becoming a forensic scientist. 

IDENTITY TARGET 

CONTEXTUAL 

TARGET

RELEVANCE LENS

Figure 2.  Sample student narrative 

pronouns (I, we, me, you) was calculated across all of the essays as well as the following 

words: body, help, important, interest, enjoy, explain, know, because, would, and could.  

The purpose of this analysis was to provide additional insight into the degree of personal 

exploration fostered by the essay intervention.  Third, the percentages of students picking 

the scaffolded options in the first two essays was calculated and compared.  

Initial Dimensional Analysis 

 In an effort to elaborate the underlying qualitative structure, an inductive and 

deductive qualitative content analysis was conducted on an initial subset of the essays 

(Zhang & Wildemuth, 2009; Schreier, 2012).  A random set of 25 essays from the first 

set of student responses was analyzed shortly after the data was collected.  I collaborated 

with another experienced researcher (Avi Kaplan) to complete this analysis.  We 

analyzed the essays independently and then met to compare codes and discuss areas of 

agreement and disagreement.  Using the guiding theoretical model, we first attempted to 

partition each of the student responses into the three general areas.  Figure 4.1 depicts a 

sample essay coded in this manner.  

 

 

 

 

 

 

 

Figure 4.1.  Initial partitioning of student essays.  Student narratives were first divided 
into the three model components.     
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Once partitioned, we used inductive, iterative cycles of coding to capture and 

refine the range of dimensions found within each area (Saldaña, 2009).  As with the  

partitioning step, each collaborator coded the essays independently prior to regular 

discussions.  During meetings, essays that challenged the tentative coding framework 

were discussed and the codes were refined based on the discussion.  The final coding 

system went through many cycles of coding and revision.  In the final stages, as we 

approached convergence, I organized our tentative coding framework into a graphical 

map with codes and subcodes specified within each model area.  This graphical display 

was also subject to the same collaborative critique and analysis as the previous coding 

steps.   

Finally, I reorganized this graphical chart into a mapping sentence intended to 

express the experience of relevance within the sample and to guide the quantitative part 

of the study (Guttman & Greenbaum, 1998; Shye, 1998).  Mapping sentences, which 

have their roots in facet theory, are designed to provide a systematic framework for 

testing and conceptualizing complex multidimensional phenomenon (Borg & Groenen, 

2005; Shye, 1998).  As such, it represented an ideal final output for the 

inductive/deductive content analysis conducted during this part of the study.  Mapping 

sentences are divided into facets, which are linked into a sentence by words.  Each facet 

typically has multiple levels.  By dividing a complex phenomenon into facets and 

organizing them into the more structured mapping sentence, it becomes easier to 

conceptualize the phenomenon in general and to understand the relations of the various 

facets (Shye, 1998).  Each pathway through the facets represents a unique combination of 

multidimensional variables.  As with previous steps, the mapping sentence was also 
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collaboratively critiqued.  This mapping sentence represented the final output of the 

inductive/deductive content analysis.   

Examination of Codes Across All Essays 

 The final Phase 1 analysis consisted of a descriptive evaluation of code 

distribution across all essays.  To complete this task all essays were saved in a text file 

and imported into the computer-assisted qualitative data analysis software (CAQDAS) 

Researchware HyperResearch.  This software package enabled me to electronically code 

all essays, track code frequencies, as well as compare codes across a range of groupings.  

The initial code map was modified slightly to afford meaningful comparisons within the 

CAQDAS environment.  As with the previous step, essays were initially partitioned 

based on the three-part model.  Each of these partitioned segments was then coded based 

on the refined code map.  All 468 essays were coded in this manner.  Comparisons of 

code distribution were then conducted between various groupings including essay 

number, academic level, and gender.      

Results 

Missing Data 

 The data collected in Phase 1 included 468 student essays.  Three participants did 

not complete all of the essays.  As the data in this study was not being analyzed 

longitudinally, I made the decision to keep their responses in the data set.  One student 

response was missing from each of the four essays leading to an equal 117 responses per 

essay. 
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Data Screening Procedures 

All student essays addressed the assigned topics though substantial variation in 

writing quality was noted.  Some students articulated a reasoned argument in several 

paragraphs whereas other students simply wrote a few sentences or phrases that 

adequately addressed the prompt but did not expand or elaborate on it in any way.  Two 

students used negative phrasing in their essays, which still afforded insight into their 

particular relevance conceptualizations. 

Mean Word Count 

 The means, standard deviations, minimum, and maximums for the number of 

words in each of the essays are presented in Table 4.2.  All mean word counts were 

similar.  However, the word count for Essay 2 (dealing with enzymes) was lower than the 

other three.  As expected, all Pearson correlations between word counts were significant 

at the p < .01 level.   

 

Table 4.2 

Summary of Means, Standard Deviations, Minimum, Maximum, and Intercorrelations, 

for Word Counts in Phase 1 Surveys 

 N M SD Min./Max. 1 2 3 4  
1.  Survey 1 117 62.5 26.3 18/174 - .42** .48** .51**  
2.  Survey 2 117 54.5 23.7 12/152  - .53** .61**  
3.  Survey 3 117 65.0 26.8 25/149   - .56**  
4.  Survey 4 117 63.3 28.8 13/157    -  

 

** Significant at the p < .01 level (two-tailed). 
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Frequency of Salient Words 

 To provide initial insight into the effectiveness of the writing in fostering 

relevance exploration, the frequency of various salient words was calculated.  Table 4.2 

presents the results of this analysis.  The decision to include particular words was based 

on previous research (i.e., Hulleman & Harackiewicz, 2009) and the data screening steps.  

“I” was most common pronoun in each of the essays.  The second essay had a substantial 

reduction in the frequency of the “I” and “me” pronouns.  The word “help” was high in 

the first two essays but was markedly lower in the last two essays.  A similar pattern was 

seen in evaluating the usage of the words “could” and “would”.         

 

Table 4.3 

Frequency of Salient Words 

Root Word Essay #1 Essay #2 Essay #3 Essay #4  
I 281 153 290 299  

Me 108 65 108 85  
You 40 39 28 36  
We 84 58 90 112  

Body 40 50 52 35  
Know 47 23 41 26  

Because 71 48 74 75  
Help 68 65 33 25  
Enjoy 7 0 3 2  

Important 17 22 14 5  
Interest 17 9 14 10  
Could 34 38 20 21  
Would 52 66 28 27  
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Students’ Use of Connection Scaffolds 

In surveys one and two students were provided with three options, which varied in 

the degree of scaffolding provided.  In the first survey, the majority of students, 54%, 

picked the non-scaffolded first option.  This option was the most exploratory and 

encouraged students to write about a connection of their own choosing.  Thirty-eight 

percent of the students chose the second option, which asked them to connect basic 

chemistry to their future vocational goals or something they enjoy doing after school.  

The third option, which provided students with a specified connection, was chosen by 

only 6% of the students.  In common with the first survey, the majority of students in the 

second survey picked the more exploratory option.  Forty-two percent of students picked 

option one, which asked students to think of their own connection.  The second option, 

chosen by 25% of the students, encouraged students to try and make a connection 

between enzymes and a career goal or something they enjoyed doing after school.  The 

third option, chosen by 31% of the students, provided students with a connection 

(enzymes and digestion) that students could discuss in relation to themselves.    

Initial Dimensional Analysis 

 A random set of 25 student narratives was selected from the first wave of data for 

an inductive/deductive qualitative content analysis.  As described in the methods section, 

Avi Kaplan and I completed all steps in this process collaboratively.  Each output in this 

analysis was subject to numerous waves of critique and refinement.   

Integrity of Original Model 

The first step in our analysis was to determine whether the student narratives 

could be partitioned according to the three identity-based model components.  This 
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The one thing that I connect myself to is how the ionic bonds 
work because they either loose and atom or gain one

and in my case I changed schools so I was taken from that 
school and then joined another one. 

So it relates to the ionic bond because I am like the atom that 
left the bond and joined a new one.

IDENTITY 

TARGET 

CONTEXTUAL TARGET

RELEVANCE LENS

represented the deductive part of the content analysis.  Figure 4.1 presents the results 

from a student essay coded in this manner.  

 

 

  
 
 
 
 
 
 
 
 
 

 
 
 
Figure 4.2.  Standard partitioning example.   

 
 

In the first segment of the sample, the student described a facet of the context to 

which she perceived a connection.  In this case, it was the biochemistry topic of ionic 

bonds.  The student then described in the second bracketed segment what within herself 

the content could be connected to—the experience of moving from one school to another.  

Finally, the student indicated in the final segment that her connection was analogical; she 

was like the electron in an ionic bond that leaves one atom to join another one.  

Over the rest of the essays, we found this initial partitioning step to be a 

manageable task.  The student narratives normally included segments related to the three 

dimensions of the initial model.  Typically, students described an element in the learning 

context, primarily academic content (e.g., DNA, acid/bases, and ionic bonds) or the 

general domain of science or biology to which they were able to make a connection—a 
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contextual target.  In one narrative, a student discussed his connection to the topic of 

blood cells.  In another, a student mentioned her fascination with the topic of quantum 

mechanics and the potential to walk through a wall.  Other students articulated 

connections to more general content such as mathematics and studying what “makes up 

life”.   

In addition to the contextual target, students also indicated an aspect of self to 

which they connected the contextual target, such as personal social experiences (e.g., 

moving to a new school), vocational aspirations (i.e., becoming a marine biologist), or 

bodily processes (i.e., illness, eating)—an identity target.  Other examples of identity 

targets included becoming a doctor or a forensic researcher as well as connections to 

other classes later in high school.  In one particular example, the student described how 

the contextual target of DNA helped to explain the amalgamation of characteristics that 

she embodied including her sports abilities, musical capabilities, and the particular form 

of her body. 

 Finally, students described how they made a connection between the two using a 

cognitive-rhetorical strategy, such as an analogy, application, or explanation—a 

relevance lens.  For example, a number of students described the material as being useful 

or “good to know”.  Others described various ways that interest (both more established 

and emerging) connected them to what they were studying.  One student mentioned a 

lifelong goal to become a marine biologist and indicated that studying biology had only 

fueled this interest.  In addition, a number of students described how a particular 

contextual target explained or provided information about some aspect of their self.   
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  DNA is like my Dad.  My Dad is like "Control Center".  He 
control everything.  Ribsomes are like my mom.  My Mom 
makes food for me and my family like ribosomes. 

In cell diagram, the most important things is Nucleus and in 
Nucleus is DNA.

CONTEXTUAL TARGET 

RELEVANCE LENS

IDENTITY 

TARGET

Examples included their own existence, stomach pain, playing soccer, and the 

consumption of chocolate.          

Model components did sometimes overlap and frequently relevance lens aspects 

were nested within the other two model parts.  Figure 4.3 presents a student sample in 

which the relevance lens language was nested within the larger identity target segment.  

Ultimately, however, all essays contained components consistent with the general three-

part model.   

 

 

 
 
 
 
 
 

 
 
 
Figure 4.3.  Nested partitioning example.   
 
 

Additional Emergent Dimensions 

  Following the initial partitioning step, the content of each of the segments was 

evaluated.  This inductive analysis suggested additional sub-dimensions within the 

general model components as well as several overall codes related to the narratives in 

general.  Figure 4.4 presents a student sample with sub-codes for each of the larger 

segments indicated.  
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I will need this knowledge of basic Chemistry to refer back to 
in order to learn more advanced things in Chemistry.

 I believe that this connects to me and my life because in the 
future when I move on to the Senior High, and onto more 
advanced science classes,

In science class this week we learned about “basic Chemistry”.

CONTEXTUAL TARGET 

RELEVANCE LENS

IDENTITY TARGET

Student references classroom content 
but there are no supporting details.

Personal pronouns are used.

Identity target is in the 
relatively near future and 
related to learning goals.

Reference to utility value.

 

 

 

 

 

 

 

 

 

 
 
 
Figure 4.4.  Sample sub-coding for a student narrative.  
  
 

The student mentioned the contextual target of “basic chemistry”.  However, no 

details about what in basic chemistry he perceived a connection to were provided.  The 

student did use personal pronouns throughout the essay indicating that he was thinking 

about himself as he completed the assignment.  Though not a lot of details are provided, 

the student does mention near-future learning goals (i.e., Senior High and advanced 

classes).  In addition, he provided evidence that his perception of the connection was 

centered around the idea of need, which indicated an emphasis on utility value.  The rest 

of the essays were coded in a similar manner.  A summary of the codes that emerged 

within each section are provided in the next subsections.   
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Contextual target sub-dimensions.  Contextual targets were further categorized 

along dimensions of type (i.e., content or process), specificity (e.g., ionic bonds vs. 

biology), and centrality to the unit (e.g., in basic chemistry: atomic structure vs. muscles).  

The first of these categories, contextual target type, emerged when we sought to classify 

what it was that students were connected to within the context.  The vast majority of 

students connected to some factual or knowledge based aspect of the content covered.  

These content codes included topics such as DNA and reproduction, the loosing and 

gaining of electrons in ionic bonds, and general body functions.  However, it was also 

clear that not all students connected to content.  The language some students used in their 

narratives suggested the need for an additional more participatory code.  For example, in 

one narrative, the student mentioned their connection to “studying biology” in the general 

sense.  It was not specific content to which the student was connected to but rather the act 

or process of participating in the learning experience.  These contextual target types were 

coded as process. 

Specificity was an additional contextual target sub-dimension that emerged 

through these analyses.  We noticed that some student narratives focused on a very 

specific part of the content.  For example, in one narrative, the student mentioned the  

narrow topic of covalent bonds that hold together chocolate as her contextual target.  

Other examples of high specificity included the specific organization of cells, details 

about ionic bonds, and balancing chemical equations.  However, many other students did 

not identify any specific details in the contextual target part of their narratives.  Examples 

of this low specificity type included general body functions, science, and a simple 

restatement of the prompt basic chemistry. 
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Finally, in focusing in on the contextual target area we also noticed that the 

student narratives varied in the extent to which they dealt with material that was 

important or central to the particular content area prompt.  We coded this dimension 

centrality.  Most students’ contextual targets were related to the area of basic chemistry.  

They discussed topics like ionic bonds, atomic structure, or basic chemistry in general.  

However, a number of students chose to discuss facets of the context that deviated from 

the initial prompt.  While these ideas were usually factually correct they were not central 

to the content specified.  Examples of this included DNA and reproduction, the formation 

of life, science in general, and cells.   

Identity target sub-dimensions.  Our inductive analysis also led to further 

categorization of the identity target area.  Along with the identity target type (e.g., hobby, 

body/health, family) we also agreed on the sub-dimensions of specificity (e.g., get a job 

vs. become a pediatrician) and temporality (i.e., the self-aspect in the past, present, or 

future).  Identity target types varied widely over the essays.  Examples included: hobbies 

like playing soccer or watching movies; vocational goals like becoming a physical 

therapist, a pediatrician, or a veterinarian; body and health connections like stomach pain, 

breathing, and genetic traits; as well as personal experience like switching schools, eating 

chocolate, and a sister moving away. 

The specificity of the identity targets also was quite variable.  Some students 

wrote very detailed personal descriptions that included examples and particular details.  

For example, in one narrative, the student described the specific experience of watching a 

movie with her father.  She provides the name of the movie, details from a particular 

scene, and a description of her father’s reaction.  Other students mentioned details related 
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to familial genetics, experiences, and established vocational interests and goals.  In 

contrast to these more detailed responses, a number of students used very cursory 

language in describing their identity targets.  This included the use of the word “if” as a 

preface to the identity target (i.e., in relation to becoming a physical therapist) as well as 

the use of the word “you” instead of I or my (i.e., you in relation to breathing). 

Finally, we also found that students’ descriptions of their identity targets varied in 

the temporality or time that they referenced.  Some students discussed identity targets that 

were from the past.  This included events that already occurred like changing schools or a 

sister moving away as well as interests that developed at an earlier time.  Other students 

wrote about identity targets that were situated within the present time.  Playing soccer, 

eating chocolate, and manifesting particular genetic traits were examples of these present-

tense identity targets.  Other identity targets were located in the future for the student.  

This included targets in the near future, like classes to be taken later in high school, as 

well as far into the future (e.g., vocational aspirations). 

Relevance lens sub-dimensions.  In addition to the contextual and identity target 

areas, we agreed that the relevance lens area could be further categorized based on the 

cognitive strategy (e.g. description or analogy), cognitive depth (i.e., how elaborated the 

students description was), the presence of value/affect signifiers (i.e., it was interesting or 

I enjoyed), and the value/affect degree (i.e., very important vs. important).  The cognitive 

strategy used typically fell into two general categories.  Most students used what we 

came to describe as an informational or descriptive strategy in constructing their narrative.  

This type of strategy was characterized by an emphasis on the concrete details of why the 

contextual target was connected to the identity target.  For example, in one narrative, the 
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student described how the topic of energy is related to his participation in soccer.  The 

student discussed how he used energy on the field and needed to refuel with food 

afterwards.  The emphasis in the essay was on the application of knowledge and 

information.  Another student described how knowledge about acids and bases related to 

his ability to understand the source of his stomach pain.  Again, the student’s relevance 

lens was descriptive and focused on the application of factual information.  In contrast, 

other students deviated from this common informational strategy and used a more 

abstract comparative approach.  Typically, they linked themselves to some aspect of the 

context through the use of metaphor, simile, or analogy.  For example, two students used 

the losing of an electron in the formation of an ionic bond as a simile for a loss that they 

experienced (moving schools and having a sister leave for college).  The application of 

the content is not direct but is filtered through a comparative lens.   

In addition to the cognitive strategy, we also agreed that the narratives differed in 

the cognitive depth that they represented.  Some students used language that was 

relatively cursory and showed little evidence of deep or substantive thinking.  For 

example, in one narrative, the student described how what she was learning connected to 

her goal to become a veterinarian.  However, the substance of her essay was a simple 

statement that one required the other.  She did not provide any examples, details, or 

support for her connection.  This same pattern held true in other vocational descriptions 

like becoming a pediatrician and a scientist.  In contrast, other students provided 

supporting details and were able to convey through their language a deep understanding 

of the connections they described.  For example, one student provided a range of details 

about how her genetic characteristics were manifestations of traits she received from both 
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of her parents.  She provided many details and elaborated on the ways that DNA and 

reproduction were related to her personally.  Other examples included the relation of 

fumes to forensic science, a detailed description of one student’s vocational goal of 

becoming a marine biologist, and the role of adhesives in construction.     

In addition to these two cognitive dimensions, we also noticed that some student 

narratives included language related to value/affect.  This included a number of students 

who mentioned that what they are learning could be useful or helpful to them for their 

future vocational goals or for their future learning in high school.  Other less frequent 

value/affective categories included importance, interest, and enjoyment.  In contrast, a 

number of students did not use any value or affective related language in their response. 

Finally, in relation to the value/affect language code some students indicated a 

degree to their value related perception.  High value affect degree was typically 

evidenced through the use of some enhancing qualifier such as very important, always 

been interested, or really enjoy.  Other students, who used the value/affect language but 

did not use any qualifiers, were coded as having a more moderate affect/value degree.  

Students who did not use any value/affect language also did not have any value/affect 

degree.   

Overall dimensions.  Finally, we also agreed on a number of dimensions that 

applied to the narratives in general.  These more meta-codes involved the integration of 

various model components (e.g., overall meaningfulness) or involved a property of the 

narratives of which students would not have been aware (e.g., accuracy).  These overall 

dimensions included meaningfulness (i.e., authentic experience vs. hypothetical or 

perfunctory connection), accuracy (i.e., scientifically accurate vs. inaccurate connection 
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indicating misconception), and the cognitive effort required (i.e., obvious connection or 

more thoughtful, nuanced response).  Overall meaningfulness was evidenced through a 

combination of a specific contextual target, a specific identity target, and some 

value/affective language in relation to the relevance lens.  For example, one student 

discussed how the specific contextual target of cells/tissues/organs helped her understand 

what she was composed of as she goes about her day.  The three model components were 

combined in such a way that suggested it was high in overall meaningfulness.  Other 

combinations of model components seemed to suggest a more hypothetical or less 

meaningful overall connection.  For example, in one narrative, the student described how 

a specific contextual target (carbon) is integrated with a more general identity target 

(breathing) in the absence of any value/affect language.  This narrative exemplified a 

lower degree of overall meaningfulness. 

We also noted that it was possible that some students’ narratives did not have 

accurate scientific information.  As such, we established an accuracy code.  Though 

accuracy would not necessarily impact students’ individual perception it would hinder the 

overall educational aims of the activity.  A careful reading of the 25 essays in this 

analysis did not reveal any factual or content-based errors.  However, the decision was 

made to retain this code.  This was based on projections about the larger body of essays 

to be analyzed in later analyses.   

Finally, it was clear from reading the overall narratives that some students found 

the narrative writing activity to be a relatively straightforward assignment that they were 

able to easily complete.  They applied themselves to the activity and generated a well-

written articulation of how they could make a personal connection to the content.  Other 
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Identity Target

i1 = vocational goal
i2 = learning goal
i3 = interest
i4 = body/health
i5 = experience
i6 = family
i7 = skill
i8 = hobby
i9 = other classes

Contextual Target

e1 = content
e2 = process
  Specificity

s1 = specific
s2 = general

Time

t1 = past
t2 = present
t3 = near future
t4 = far future

.

Value/Affect 

va1 = utility
va2 = interest
va3 = enjoyment
va4 = importance

Cognitive Strategy

cs1 = descriptive
cs2 = comparative

low high

1 5

Value/Affect Degree 

Centrality

c1 = primary 
c2 = secondary

Specificity

s1 = specific
s2 = general

Contextual Target Area Relevance Lens Area Identity Target Area

A B1 C

B2

Cognitive Depth

low high

1 5

students struggled with the assignment and did not engage in the task in as thorough a 

manner.  This cognitive effort required code was designed to capture the overall effort the 

student needed to put into the activity.  Language indicating the ease with which the 

assignment was completed as well as the use of evidence to support assertions and the 

overall articulation of the idea were factored into this code.   

Initial Graphical Output 

 Once we agreed on the codes to be retained, I attempted to organize all of them 

into a chart.  The chart was designed to specify the general model area as well as the sub-

codes found within that particular model area.  Figure 4.4 depicts this result.  Consistent 

with the emergent coding system, the relevance lens area was divided into two regions: a 

more cognitive space and a more affective space.  Though some iterations of the chart 

also divided other regions, we ultimately agreed that the chart shown in Figure 4.4 most 

accurately represented the meaning inherent in the narratives.     

  

 
 
 

 

 

 

  

 
 
 
 
Figure 4.5.  Initial graphical output from qualitative content analysis.  Note: The overall 
narrative codes are not shown. 
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.

Contextual Target

e1 = content
e2 = process
  

Specificity

s1 = specific
s2 = general

Centrality

c1 = primary 
c2 = secondary

Cognitive Strategy

cs1 = describes/informs
cs2 = compares to

Cognitive Depth

superficially deeply

1 5

Identity Target

i1 = vocational goal
i2 = learning goal
i3 = interest
i4 = body/health
i5 = experience
i6 = family
i7 = skill
i8 = hobby
i9 = other classes

Time

t1 = past
t2 = present
t3 = near future
t4 = far future

Specificity

s1 = specific
s2 = general

Value/Affect

va1 = useful
va2 = interesting
va3 = enjoyable
va4 = important

A student experiences
aspect of 

his or her

minimally highly

1 5

Value/Affect Degree 

because it   

Overall Meaningfulness

low high

1 5  relevance when a 

is perceived to be 

.

Mapping Sentence 

 The final step in this analysis was to organize this initial graphical representation 

into a mapping sentence.  Figure 4.6 presents the final mapping sentence.  The mapping 

sentence integrated each of the general model areas and the sub-dimensions into a single 

statement.  This final mapping sentence went through numerous iterations until we 

agreed on a final structure that we both felt captured the essence of the experience of 

relevance as evidenced in the narratives.  Pathways through the mapping sentence 

conveyed the range of experiences of relevance and represented the most coherent 

description of what the experience of relevance was like for the students analyzed. 

  

 

 

 

 

 

 

 

 

 
 
Figure 4.6.  Mapping sentence showing the proposed relationship between initial model 
components and emergent sub-dimensions.   
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Examination of Codes Across All Essays 

 Following the content analysis described in the previous section, I sought to apply 

the coding system we developed across the rest of the narratives.  The initial 25 essays 

were recoded as a part of this process as well as the additional 443 essays collected.  It is 

important to note that the overall goals of this analysis were to: (a) determine whether the 

coding system was viable across a larger group of responses; and (b) to see the 

distribution of various code types across various comparative groups.  Code distributions 

were not statistically compared.   

Revised Coding Map 

 To code and subsequently compare the student narratives using software (i.e., 

Researchware Hyperresearch) it was necessary to slightly modify several of the original 

codes.  This involved reducing several codes to a binary (i.e., yes evidence is present or 

no something is not) as well as refining the identity target specificity code into the more 

salient code of self-relatedness. 

Within the contextual target area, I first identified the segment that contained the 

contextual information.  Following this partitioning, I determined whether evidence was 

present that the target was specific (i.e., focused on particular part of the content) and 

central (i.e., integral to the classroom content covered in the prompt-specified time-

frame).  The revised contextual target coding map is shown in Figure 4.7.   

 

 

 

 



 86 

Identity Target Codes

Self-Relatedness
Does the student use 

personal pronouns such as 

I, me, or my without 

qualifiers in describing the 

identity target? 

Type
What is the primary 

emphasis in the student's 

life to which the contextual 

target is connected?

Time
Where, from the student's 

perspective, is the identity 

target situated in time?

Yes (1) No (0) Body/Health ExperienceFamily

Hobby Interest

Learning 

Goal

Other 

Classes

Skill
Vocational 

Goal

Far Future Near Future

PastPresent

Contextual Target 
Codes

Centrality
Is the contextual target from 

material covered in the last 

few weeks of the student's 

current curricular unit?

Specificity
Does the student focus in 

on a particular aspect or 

property of the prompt or 

unit topic?  

Type
Is the contextual target 

related to classroom 

information (content) or 

classroom activities 

(process)? 

Yes (1) No (0) Content ProcessYes (1) No (0)

 

 
  

 
 

 

 

 
Figure 4.7. Revised contextual target coding map. 
 

 
The identity target region was analyzed in a similar manner.  I first sought to 

identity the region within the essay where the students discussed what within themselves 

the context was connected to.  I then coded the type (e.g., family, other classes, 

body/health), self-relatedness (i.e., whether they used personal pronouns in the 

description), and the temporality of the identity code.  Figure 4.8 depicts the revised 

identity target coding map.  

 
 
 

 

 

 

 

 

 

 
Figure 4.8.  Revised identity target code map.  
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Relevance Lens Codes

Elaboration
Does the student provide 

supporting details or 

additional information about 

the connection?

Value/Affect Type
What type of value does 

the student emphasize in 

describing  the connection?  

No (0) Enjoyment Importance

Interest
Usefulness/

Helpfulness

None

Strategy 
Does the student articulate 

the connection in concrete 

descriptive language or 

abstract metaphorical/

analogical language?

Descriptive/

Informative
Comparative

Value/Affect Degree
Does the student use 

affective/value-based 

language in describing  the 

connection?

Yes, Highly 

(2)

Yes, 

Moderately (1)

No (0)

Cognitive 
Components

Affective 
Components

Yes (1)

Finally, students’ cognitive-rhetorical strategy was also coded.  As with the other 

two regions, I first sought to identity the region within in the narrative that evidence 

related to the relevance lens was found.  Once partitioned, I determined the strategy, 

extent of elaboration (i.e., did the student provide supporting details about his or her 

connection), value/affect type, and value affect degree.  The revised relevance lens maps 

is presented in Figure 4.9.   

 
 

 

 

 

 

 

 

 

 

 

Figure 4.9.  Revised relevance lens coding map.   

 

Integrity of the Coding System 

 After completing the coding process, I used my coding notes to assess the 

integrity of the coding system.  These memos provided a record of my impressions, ideas, 

and concerns as I completed the coding process.  Overall, I found the coding system to be 

widely applicable over the full set of essays.  I did not encounter any essays that could 
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not be partitioned according to the three-part model.  I also found that the emergent sub-

dimensions provided adequate coverage of the range of meanings found within the larger 

body of essays.  I did note that I often found the identity target and relevance lens areas to 

be closely integrated with one another.  They were frequently partitioned together within 

the initial stages of the coding process.  I also noted that taking several of the emergent 

dimensions and turning them into binaries with the CAQDAS coding system (e.g., 

elaboration, centrality, etc.) constrained aspects of their emergent complexity.  

Distributional Analysis 

All essays.  Within the contextual target area, the vast majority of students 

focused on content (97%), wrote about topics central to the specified topics (88%), and 

mentioned some specific aspect of the content (62%).  Within the identity target area, 

74% of the students used personal pronouns (i.e., demonstrated self-relatedness).  Over 

all the essays, the most frequent identity targets were body/health (45%), vocational goals 

(15%), experience (14%), and hobby (12%).  The majority of students focused on identity 

targets that were situated within the present (80%) or the far future (15%).  The relevance 

lens component of the model was compromised primarily of descriptive strategies (87%) 

that were adequately elaborated (93%).  39% of the students used some affective/value 

language in their narratives.  Among these students, the majority of students used 

useful/helpful language (23% of all students) with language involving interest the second 

most frequent type (9% of all students)   

Across essays.  Following this initial comparison of codes across all essays, I then 

compared code distribution between each of the four individual essays (designated E1, 

E2, E3, and E4).  As expected from the combined total the vast majority of students 
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across all four essays chose to focus on content (E1: 93%, E2: 100.0%, E3: 97%, E4: 

97%).  Specificity and centrality varied more widely.  Specificity was highest in E4 

(80%) and lowest in E1 and E3 (E1: 50%, E3: 50%).  E2 represented a middle level of 

specificity (66%).  Centrality was highest in E2 (93%) and E4 (97%) with the other two 

essays falling somewhat below these higher levels (E1: 72%, E3: 88%).  Identity target 

distribution between essays was more variable.  Vocational goals were highest in E1 

(32%) and connections to hobbies were highest in E4 (21%).  In all essays, connections 

to body and health were among the most common (E1: 28%, E2: 58%, E3: 46%, E4: 

49%).  Figure 4.10 illustrates this result.   

Across gender and level.  In addition to comparing response distribution across 

essays, I also compared response percentages between the two levels within the school, 

honors (H) and regular (R).  In addition, I also compared males (M) and females (F).  

Generally, code distribution was very similar across all groups.  As expected based on 

academic ability, Honors-level students had higher centrality (H: 93%, R: 82%), self-

relatedness (H: 78%, R: 71%), and elaboration (H: 96%, R: 90%).  Honors students also 

had slightly higher levels of value/affect (H: 41%, R: 36%).  The number of students who 

used language related to interest (H: 12%, R: 6%) seemed to account for this small 

difference as distribution was very similar across the other value/affect types. 

Comparisons between genders also demonstrated high similarity across almost all 

codes.  Females were slightly more likely to mention identity targets related to their 

body/health (F: 47%, M: 42%).  Males were more likely to use identity targets related to 

experiences (M: 17%, F: 13%) and the present timeframe (M: 82%, F: 79%).  In addition 

males used value/affect language slightly more than females (M: 41%, F: 37%).   



 90 

!"!#$

%!"!#$

&!"!#$

'!"!#$

(!"!#$

)!"!#$

*!"!#$

+,-./,0.1$

2,.1$

34.50607$2,.1$ 809454:9$ ;,<=>?4.19?$ @AB45640-4$ C.D61=$ EF611$ G,HH=$ I9?45$J1.::4:$

!
"
#$
"
%
&'
(
"
)*
+)
,
*
-
"
.)

/-"%0&1)2'#("&)213")

@::.=$%$

@::.=$&$

@::.=$'$

@::.=$($

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.10.  Identity target type distribution across the four essays.   
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Phase 1 Summary 

The data collected and analyzed in Phase 1 provided the qualitative foundation for 

the more quantitative approach employed in Phase 2.  The results of the 

inductive/deductive content analysis included a series of emergent dimensions that were 

integrated with the guiding theoretical model.  The conceptual mapping sentence 

provided a summary of this integration.  The distributional analysis conducted across all 

essays, provided information on the efficacy of the activities in fostering relevance 

exploration as well as data on the explanatory power of the coding system.  Ultimately, 

this phase ensured that the relevance measure I developed and administered in Phase 2 

was grounded in the actual experience of relevance within the sample.  In the next 

chapter, I present the specific methods and results from Phase 2. 
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CHAPTER 5 

PHASE 2: METHODS AND RESULTS  

Participants 

Participants in Phase 2 of the study included 139 9th grade biology students from 

four different classrooms.  117 of the students who participated in Phase 1 also 

participated in Phase 2 (one student who participated in Phase 1 was excluded from the 

Phase 2 analyses due to personal issues).  The 22 other students were all recruited from 

one additional teacher’s classroom.  The additional students were 50% female, 82% 

advanced level, and 68% White.  The ages ranged from 14-15 years old (Mage = 14.65 

years, SD = .46).  Descriptive data from the additional students and the overall Phase 2 

sample is shown in Table 5.1.   

 

Table 5.1 

Percentages of Gender, Academic Level, and Ethnicity of the Additional Phase 2 

Participants and the Entire Phase 2 Sample  

  Additional   Entire Sample  
Category n Percentage   N Percentage   

Gender        
 Female 11 50%  85 61%  
 Male 11 50%  54 39%  
Academic Level       
 Advanced 18 82%  75 54%  
 Regular 4 18%  64 46%  
Ethnicity        

 White 15 68%  101 73%  
 Black 1 5%  17 12%  
 Asian 2 9%  13 9%  
 Hispanic 2 9%  6 4%  
 Other 2 9%  2 2%  
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Measures and Materials 

 As a part of this phase of the research, I administered two measures.  One was 

designed to evaluate general aspects of students’ motivation and the other to articulate 

specific aspects of students’ relevance perceptions.  Each is described in more detail in 

the following subsections. 

General Motivational Measure 

Table 5.2 presents the 33 items included in the general motivational measure (see 

Appendix C for the complete measure).  All questions utilized a Likert-type scale 

following their use in the original publication measures (Items 1-19: 7-point scale; Items 

20-33: 5-point scale).  In addition to the motivational factors, I asked three demographic 

questions at the beginning of the measure.  All of the items included in the survey (with 

the exception of the relevance dosage and cost items) were based on previously published 

findings.   

Expectancy-Value 

 The value and expectancy/ability beliefs items were modified from well-

established scales (see Eccles, Wigfield, Harold, & Blumenfeld, 1993 for an extensive 

discussion of their reliability and validity).  The only modification I made to the items 

was to replace the math-related language used in many of the original items with science-

related qualifiers (i.e., in science or in my science class).  These items have been used in 

many other studies and have well-established reliability and validity from previous 

research (e.g., Anderman et al, 2001; Meece, Wigfield, & Eccles, 1990).  
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Table 5.2 

Overview of General Motivational Measure Items 

Scale Number Sample Item  
Value 6   

 Utility (2) 
Compared to most of your other 
activities, how useful is what you learn 
in science?  

 Attainment (2) How important is it for you to be good at 
science?  

 Intrinsic (2) How much do you like doing science?  
Cost 3 

“I am concerned that the effort required 
to do well in science may not be worth 
it.”  

Expectancy 6 Compared to most of your other school 
subjects, how good are you at science?  

Science Identity 4 “I consider myself a science person.”  
Relevance Dosage 2 During this unit, I found the material we 

learned relevant to me.  
Achievement Goals 12   

 Mastery Approach (3) It is important to me that I do not forget 
what I learned during this unit.  

 Performance Approach (3) During this unit, it was important to me 
to look smart in comparison to my peers.  

 Mastery Avoidance (3) I was concerned that I would not learn as 
much as I could from this unit.  

 Performance Avoidance (3) It was important to me that I did not 
look stupid during this unit.  

Total 33   
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Items included: (a) six value-related items spanning utility (2-items, e.g., 

compared to most of your other activities, how useful is what you learn in science?), 

attainment (2-items, e.g., how important is it for you to be good at science?), and intrinsic 

value (2-items, e.g., how much do you like doing science?); and (b) six expectancy-

related items (e.g., compared to most of your other school subjects, how good are you at 

science?).    

Science Identity 

Science identity was measured using items adapted from Pugh et al. (2010a).   

Pugh et al. (2010a) used cognitive pretesting and exploratory and confirmatory factor 

analysis to construct and validate their four final items.  The authors reported high 

reliability (α = .93) and satisfactory distinctiveness from other related constructs (e.g., 

interest, utility, and self-efficacy) for the science identity items.  I modified each of the 

items slightly by placing it in quotations in the final measure.  The quotations were 

designed to make the items seem a direct student quote and more related to the identity 

constructions of the student (e.g., “I can imagine myself being involved in a science 

related career.”).    

Achievement Goal Orientation 

 Achievement goal items were adapted from scales developed by Elliot and 

Murayama (2008), Midgley et al. (2000), and Madjar, Kaplan, and Weinstock (2011).  

The items included have been used in many other studies and have consistently 

demonstrated high reliability and validity (e.g., Kaplan & Maehr, 1999; Linnenbrink, 

2005).   I modified each of the items to reference the students’ current science unit (e.g., 

one of my goals in this unit was to keep others from thinking I am not smart).  The 12 
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total items included: (a) three mastery approach goal items (e.g., it was important to me 

that I learned as much as I could during this unit); (b) three mastery avoidance items (e.g., 

I was concerned that I would not learn as deeply as I could from this unit); (c) three 

performance approach items (e.g., one of my goals in this unit was to show my peers 

how easy learning science is for me); and (d) three performance avoidance items (e.g., 

during this unit it was important to me that my teacher would not see me struggling).   

Cost  

I also included three items that measured cost.  The cost items were newly 

developed for this study.  I sought to capture several salient costs of which students in 

this age group may be conscious and aware.  The items spanned: (a) social costs (1-item, 

I am concerned that doing well in science may hurt some of my friendships); (b) 

academic costs (1-item, I am concerned that doing well in science would cause me to 

have lower grades in other classes); and (c) effort costs (1-item, I am concerned that the 

effort required to do well in science may not be worth it).   

Relevance Dosage 

Finally, two relevance perception items were also written specifically for this 

investigation (e.g., I found what we learned in this unit to be relevant to myself as a 

person).  I included them to serve as a contrast and validation of the other scales 

measured.  Following Hulleman and Harackiewicz (2009), I classified these items as 

measuring relevance dosage.  

Relevance Measure 

The relevance measure was developed based on the guiding theoretical model and 

the mapping sentence constructed as a part of Phase 1 (the mapping sentence and the 
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qualitative analysis from which it emerged were described in more detail in Chapter 4). 

Each of the items utilized a five point Likert-type scale.  Items were grouped into several 

main areas spanning the three parts of the identity-based relevance conceptual model—

contextual targets, identity targets, and relevance lens.  A brief open-ended response 

asking students to write about a connection between what they learned in the unit and 

their self-aspects preceded the items.  In turn, the items asked students to reflect on what 

they wrote.  Facets of each area in the model were measured as follows: (a) contextual 

target area: two-items (e.g., looking at the connection you made and described above, to 

what extent is it related to something you learned in class?); (b) identity target region: 

13-items (e.g., looking at what within yourself you made a connection to, to what extent 

would you say it is related to your body or health?); (c) time-related perceptions: four-

items (e.g., looking at what within yourself you made a connection to, to what extent 

would you say it is related to your future?); (d) relevance lens: seven-items (e.g., looking 

at the actual connection you made, to what extent would you say it is useful or helpful to 

you in some way?); and (e) general perceptions: five-items (e.g., thinking about the 

overall connection you made, to what extent would you say it was easy for you to think 

of?).  To facilitate ease of analysis, letters were added to each item number indicating its 

original designation (A = contextual targets; B = relevance lens; C = identity targets; T = 

time perceptions; G = general perceptions).  

Each set of questions was prefaced with a guiding statement directing students to 

consider some aspect of their original connection.  These statements were constructed in 

reference to the overall three-part model.  In relation to contextual targets students were 

prompted to “think about the connection you just made and described”.  In relation to the 
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identity target items, students were asked to think about “what within themself they made 

a connection to”.  Regarding the relevance lens, students were prompted to “think about 

the actual connection they made”.  In addition, to these model-specific aspects, several 

items of a more general nature were also included.  These items were prefaced with a 

prompt that asked students to “think about the overall connection you made”.  Table 5.3 

presents an overview of the final 31 items (see Appendix B for the complete measure).      

 

Table 5.3 

Overview of Relevance Measure Items 

Scale Number Sample Item  
Contextual Targets 2 

Looking at the connection you made and described 
above, to what extent is it related to something you 
learned in class?  

Identity Targets 17 
Looking at what within yourself you made a 
connection to, to what extent would you say it is 
related to your body or health?  

Relevance Lens 7 
Looking at the actual connection you made, to 
what extent would you say it is useful or helpful to 
you in some way?  

General Perceptions 5 
Thinking about the overall connection you made, 
to what extent would you say it was easy for you to 
think of?  

Total 31   
 
 
 

Classroom Performance 

Student grades on a summative assessment (i.e., the students’ mid-term exam 

covering the curricular topics of biochemistry, cells, and Mendelian genetics) were 



 99 

obtained and used as an indicator of classroom performance.  Scores on the assessment 

ranged from 35% to 97% (M = 71.42%, SD = 15.55%).   

Data Analysis 

Overview 

 Phase 2 represented the shift within the study between the primarily qualitative 

data/analyses and the more quantitative ones.  It involved the analysis of the two 

measures: the general motivational measure and the researcher-constructed relevance 

measure.  In the next sections, I describe the analyses conducted.  

Data Screening for Both Measures 

All data was entered into Microsoft Excel and then imported into SPSS.  I first 

used the software to check for missing data and data entry errors.  Following this step, 

means, standard deviations, skewness, kurtosis, and normality were calculated and 

evaluated across all items.  Normality was assessed by visually inspecting histograms and 

by running the Kolmogorov-Smirnov test (KS) and Shapiro-Wilk (SW) tests.  I also 

screened all items for outliers by examining box-plots and comparing initial means to 

trimmed means.  

Descriptive Statistics of General Measure Scales 

Means were calculated for all scales included in the general measure and 

established as new variables within the data set.  Using these variables, I then evaluated 

the psychometric properties of the scales in the same manner as that described for the 

individual items in the previous section.  Following this step, I also examined the 

Cronbach’s alpha levels and Pearson correlations for each of the general measure 

variables.  
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Exploratory Factor Analysis of Relevance Measure 

As an initial step in evaluating the relevance measure, an exploratory factor 

analysis (EFA) of the measure was conducted.  EFA provides a way to “assist researchers 

in identifying and/or understanding the nature of the latent constructs underlying the 

variable of interest” (Bandalos & Finney, 2010, p.93).  EFA is recommended when the 

underlying structure of the construct of interest has not been well explored (Bandalos & 

Finney, 2010; Fabrigar et al., 1999; Henson & Roberts, 2006).  In this study, EFA was 

deemed appropriate as the measure being evaluated was newly constructed and was 

designed to integrate a wide-range of relevance perceptions in a novel manner.  As noted 

in the earlier section, the relevance measure contained 31 items.  With a sample size of 

139 there were 4.5 participants per item.  Though this is slightly below the typical 

minimum threshold of five participants per item, in light of the secondary role of EFA in 

this study, which rather than aiming at identifying distinct constructs assessed by the 

measure, was intended to explore its underlying structure, this level was deemed 

satisfactory.  In this study, the factor results were one component of the overall analysis.  

I considered the EFA data to be in dialogue with the other analyses conducted as well as 

the original theoretical model.  The EFA was not the single or primary analysis.  As such, 

the slightly less than optimal level was considered appropriate for these aims.  In addition, 

other indices suggested the data had satisfactory properties for factor analysis.  The 

Kaiser-Meyer-Olkin measure of sampling adequacy level was satisfactory (KMO = .87) 

and Bartlett’s test of sphericity was significant (X2  (465) =  2654.83, p < .001).      

Evaluation of eigenvalues, scree plot structure, and interpretability were all 

considered in establishing the number of factors to be retained (Bandalos & Finney, 
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2010; Catell, 1966; Fabrigar et al., 1999; Henson & Roberts, 2006).  I used principal axis 

factoring with an oblique (oblim) rotation.  Principal axis factoring was chosen as it is 

less sensitive to violations of normality assumptions.  An oblique rotation was used as it 

accounts for the expected correlation between factors (Bandalos & Finney, 2010).  Factor 

loadings were also evaluated in relation to the original model specifications.  Ultimately, 

a final factor structure was established and used to code items throughout subsequent 

analyses providing one interpretive tool in elaborating the experience of relevance within 

this particular population.  The description of the factors and loadings for individual 

items will be presented in the results section of this chapter.    

Non-Metric Multidimensional Scaling (MDS) Analysis of Relevance Measure 

One of the primary goals of this study was to characterize and subsequently 

compare the dimensions that populate adolescent students’ perceptions of relevance (see 

research question 1).  It was of interest not just to what extent each aspect of relevance 

was present within the sample but to what degree they were integrated and related to one 

another.  Multidimensional scaling (MDS) is a variable-centered analytical method that 

provided a means to accomplish these investigative aims (Borg & Groenen, 2005; Borg 

& Shye, 1995; Patrick et al., 2011; Stalans, 1995).  In MDS, the proximities between 

objects are used to construct a spatial map that visually represents the relationships 

between all of the objects under study.  MDS has been used in marketing research to 

garner insight into patterns of consumer preferences (Andrews & Manrai, 1999), in the 

political sphere to compare perceptions of voters and politicians (Rabinowitz, 1975), and 

in psychology to evaluate the phenomenological structure of a range of constructs 

including autonomy (Roth, Assor, Kanat-Maymon, & Kaplan, 2006), science careers 



 102 

(Masnick, Valenti, Cox, & Osman, 2010), work values (Lyons, Higgins, & Duxbury, 

2010), and self-regulation in writing (Kaplan, Lichtinger, & Gorodetsky, 2009).    

Unlike the more convergent exploratory factor analytic methods, MDS allows for 

evaluation of the phenomenological interrelations of all objects within a Euclidian space.  

This is accomplished by first considering how well the data fits MDS solutions with 

various numbers of dimensions (frequently one, two, and three dimensions) and then 

through the development of conceptual interpretations of visual outputs (i.e., maps).  This 

is a key point; the spatial maps produced in MDS require interpretation.  Clustering, 

arrangement along various axes, separation horizontally or vertically, proximity to other 

items, and a variety of other potential patterns all factor into this interpretive step.  In 

addition, the theoretical framework for a particular study and previous research also 

influences the nature of the interpretation.  In many ways, this step in MDS analysis is 

similar to the interpretive component of other types of analyses (e.g., determining the 

defining characteristics of clusters in cluster analysis).   

Figure 5.1 presents a hypothetical two-dimensional MDS map with six different 

items (designated 1-6 on the map).  Based on the location of the items, it is evident that 

three distinct clusters of items are present.  Items 1, 2, and 5 are aggregated together on 

one side of the map, items 3 and 6 are in the bottom corner, and item 4 is separate from 

both of the other groupings.  A researcher analyzing this map would seek to discern the 

underlying meaning behind the location of the items.  This could be accomplished in a 

number of ways.  It is possible that the location of the items could be explained by 

describing the nature of the two axes, conceptualizing the items as part of a larger 

symmetrical shape (i.e., a circle), or by dividing the map into three distinct regions.  
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Figure 5.1.  Hypothetical MDS map. 

 

Non-metric multidimensional scaling is a specific type of MDS that can be used 

to analyze the ordinal data provided by Likert-type responses (Borg & Groenen, 2005; 

Kaplan, Lichtinger, & Gorodetsky, 2009; Patrick et al., 2011).  Non-metric MDS is quite 

robust with minimal statistical assumptions (Ding, 2013).  As the psychometric properties 

of the relevance measure data was deemed appropriate for EFA, it was also considered 

acceptable for the less restrictive non-metric MDS.       

In this study, the 31 items in the relevance measure were each considered an 

object within a multidimensional space.  The student responses to the items provided a 

measure of perceptual similarity.  The more similarly students perceived a particular pair 

of items, the closer these items were expected to appear in the MDS map.  Measures of 

stress were used as an indication of the degree of fit between the eventual special 

representation and the data.  Generally, stress values below .20 are considered an 

adequate fit and values below .15 represent a good fit (Kruskal & Wish, 1978; 

Rabinowitz, 1975).  All MDS analyses were conducted using the ALSCAL package 
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included in SPSS.  Item locations were derived from the data using squared Euclidean 

distances.  The use of squared Euclidian distances ensures that negative distances do not 

bias results.  As an initial step, one, two, and three-dimensional models were compared.  

Interpretability and goodness-of-fit were used to establish the final number of dimensions 

to be used in subsequent analyses (Kruskal & Wish, 1978).  

A key part of MDS analysis is the interpretation of the conceptual map (Borg & 

Groenen, 2005; Kruskal & Wish, 1978; Lyons et al., 2010; Stalans, 1995).  MDS outputs 

may be divided into a range of possible shapes and arrangements depending on the nature 

of the data and the guiding theoretical framework (Guttman & Greenbaum, 1998).  To 

complete this step, I used a method similar to the inductive/deductive analysis completed 

in Phase 1.  Avi Kaplan and I independently sought to partition the output.  We used the 

facetization of relevance articulated in the mapping sentence from Phase 1, the factor 

structure data from Phase 2, and the general three-part model as guides for this process.  

As before, we met regularly to dialogue, compare interpretations, and refine 

understandings.  Ultimately, after several cycles of this process we converged on an 

interpretation of the data that was used for subsequent analyses.  More details on the 

development of this interpretation are provided in the results section of this chapter.  To 

evaluate the stability of this final solution, the sample was split into two random-halves.  

MDS maps for each half were then constructed and visually compared.     

Comparison of MDS Maps Across Various Groups 

Following the construction of the original map and the interpretive framework 

with which to understand it, I constructed group MDS plots for various nominal variables 

in the study.  This included gender, level, and ethnicity.  Like the MDS analysis in the 
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previous section, the stress coefficient was used a measure of goodness-of-fit.  The 

comparison of group plots served two purposes.  First, I wanted to evaluate the stability 

of the original formulation; significant variation in group plots would challenge the 

explanatory power of the overall framework.  Second, any variations that could be 

discerned would provide insight into underlying perceptual differences.  All MDS maps 

were compared visually.    

Cluster Analysis 

 Researchers have demonstrated that motivational factors play an important role in 

relevance perceptions (see Ch.  2).  To test how multidimensional relevance perceptions 

differed in students with varying motivational profiles, I first needed to organize students 

into groups for comparison.  Cluster analysis was used to accomplish this task.  Scale 

reliability, theory, and intercorrelations were considered in deciding which variables to 

use in determining the clusters.  

To establish motivational factor groups for comparison I used a combination of 

hierarchical and non-hierarchical cluster analysis (see Saenz et al., 2011 for a discussion 

of this method).  The measurement scale and variance was similar in the included 

variables so they were not transformed prior to analysis (Pastor, 2010).  In addition, 

variables were equally weighted.  To determine the number of cluster to retain I initially 

used hierarchical agglomerative clustering of the scales for all students.  Ward’s method 

was used calculate distance.  Ward’s method uses an analysis of variance approach to 

evaluate distances between clusters.  Cluster membership is based on calculating the total 

sum of squared deviations from the mean of a cluster (Ferreira & Hitchcock, 2009).  The 

agglomeration schedule output was analyzed and differences in coefficients were 



 106 

calculated and graphed using Microsoft Excel.  Following this step, I analyzed the 

graphical output for the point when additional clusters failed to account for a substantial 

improvement in the solution (i.e., the elbow rule).  This point was determined and the 

number of clusters to retain was specified.  I also evaluated cluster numbers above and 

below this point in later analyses for comparison.   

Non-hierarchical K-means clustering was then used to establish final groups.  In 

K-means clustering the number of clusters is specified at the outset.  The clustering 

algorithm then assigns cases to the determined number of clusters based on the smallest 

amount of distance between the cluster mean and the case (Norusis, 2012).  After all 

cases have been assigned to a cluster, new cluster means are calculated.  This process is 

repeated in iterations until there is no longer a change in cluster centers (i.e., convergence 

is achieved).  As this analysis was exploratory, pre-determined initial cluster centers were 

not used.  The number of groups was specified and then run numerous times with 

randomly varying participant order.  A stable final cluster solution was eventually 

established and, along with the distance between cluster mean, retained as a variable 

within the dataset.  For comparison, I also compared cluster solutions above and below 

the final established number.  Finally, box plots of each cluster were evaluated for 

outliers based on the distance from cluster center and one-way ANOVA’s were used to 

compare means on the expectancy and value scales as well as compare performance 

between the groups.  In addition, chi-square tests were run to evaluate the distribution of 

gender and level within the final clusters.   
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Comparison of MDS Maps Across Various Profiles 

 The final step in the Phase 2 analyses was to compare MDS group plots across 

these motivational profiles.  To conduct this analysis, I used cluster membership as a 

grouping variable and ran non-metric MDS as described in the previous subsection.  

Group plots were evaluated and compared.  As in the previous analyses, stress and fit 

were also considered.  The maps were interpreted using the same framework established 

in the earlier analyses.  In addition to comparing the clusters, the MDS maps of male and 

female students within each of the profiles were also compared.  This analysis was 

conducted to evaluate the stability of the overall cluster map as well as investigate 

whether male and female students had different phenomenological relevance experiences 

even when similar in more general motivational factors. 

Results  

Data Screening for Both Measures 

Missing data levels were minimal (General Measure = 9 items (< 1%); Relevance 

Measure = 8 items (< 1%).  As such, series means were entered for these missing values 

(Little, 2005).  Skewness and kurtosis levels were satisfactory (i.e., < 1.5) for all items 

except for one (Cameron, 2003).  Item 6 on the general measure (from the cost scale) had 

unsatisfactory skewness and kurtosis and was excluded from subsequent analyses.  As the 

relevance measure was newly developed for this study, the psychometric properties for 

each of the individual items are included in the appendix.   

All items were significant for the Kolmogorov-Smirnov test (KS) and Shapiro-

Wilk (SW) tests suggesting non-normal distributions.  However, a consideration of the 

skewness and kurtosis levels in conjunction with the histograms and stem and leaf plots 
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suggested that the individual items were reasonably close to normally distributed.  In 

addition, the only statistic used in this study for which non-normality would be an issue, 

exploratory factor analysis, is generally robust to violations of this assumption, 

particularly when using principal axis factoring (Fabrigar, Wegener, MacCallum, & 

Strahan, 1999).  No substantial outlier issues were documented. 

Descriptive Statistics of General Measure Scales 

My analysis of Cronbach alpha levels indicated that the cost scale, which included 

three items, demonstrated reliability levels (α = .51) below the generally accepted 

standard of .7 (Kline, 2000).  In addition, less than satisfactory reliability was found for 

the three out of the four achievement goal sub-scales, mastery approach (α = .40), 

performance approach  (α = .71), mastery avoidance (α = .55), and performance 

avoidance (α = .41).  As such, these variables were excluded from further analyses (see a 

discussion of this issue in Chapter 6).  Value (α = .88), expectancy (α = .88), science 

identity (α = .92), and relevance dosage (α = .76) demonstrated satisfactory reliability and 

were retained for future analyses.  Table 5.4 presents the psychometric properties for 

each of the retained scales.  

 

Table 5.4 

Descriptive Statistics for General Measure Variables 

Variable N M (SD) Skewness Kurtosis Alpha  
Value 139 4.60 (1.12) -.06 -.67 .88  
Expectancy 139 5.11 (1.10) -.51 -.20 .88  
Science Identity 139 3.57 (1.63) .33 -.88 .92  
Relevance Dosage 139 3.41 (.94) -.43 -.05 .76  
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Descriptive statistics for these four variables are also shown in Table 5.4.  

Skewness and kurtosis were within satisfactory ranges (i.e., < 1.5).  An examination of 

box plots showed no outliers for the value, expectancy, and science identity variables.  

Two outliers were found for the relevance dosage variable.  I examined the effect these 

outliers may have on subsequent analyses by examining means, standard deviation, and 

distribution if they were present as well as trimmed from the data set.  I found their 

impact to be negligible and, as such, they were retained within the dataset for use in 

subsequent analyses.   

Normality was assessed for each of the retained scales using the Shapiro-Wilk 

(SW) and Kolmogorov-Smirnov (KS) tests.  Normality could not be assumed for the 

expectancy, science identity, and relevance dosage variables (SW and KS test were all 

significant at the p < .05 level).  Normality could be assumed for the value variable (KS 

= .053, df = 139, p = .200; SW = .984, df = 139, p = .100).  An examination of stem-and-

leaf plots as well as histograms supported these results.  As the statistical tests used in 

later analyses were considered robust to violations of normality, no further transformation 

of the data was performed.   

Table 5.5 presents the intercorrelation matrix between each of the retained scales.  

All correlations were significant at the p < .01 level.  In particular, the value and science 

identity scales were highly correlated (r = .78, p < .01).  
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Table 5.5 

Summary of Intercorrelations for General Measure Variables 

 1 2 3 4  
1.  Value - .59** .78** .66**  
2.  Expectancy  - .50** .35**  
3.  Science Identity   - .53**  
4.  Relevance Dosage    -  
 

** Significant at the p < .01 level (two-tailed) 

  

In addition, I compared the results of the control group to the original sample 

across several of these variables.  No substantial difference in scales was observed.  

Exploratory Factor Analysis of Relevance Measure 

 Exploratory factor analysis (EFA) was conducted on the relevance measure data. 

Initial outputs (using the eigenvalues greater than 1 criteria) suggested a possible a seven-

factor solution.  However, when I examined the elbow location on the scree plot as well 

as considered the underlying meaning of the seven factors, it became clear that a solution 

with fewer factors was warranted.  I tested three, four, and five factor solutions.  The 

three-factor solution lacked interpretability and the five-factor solution did not provide 

additional meaningful distinctions beyond that of the four-factor solution.  Ultimately, I 

determined that the four-factor solution provided the clearest arrangement of items and 

aligned most closely with the role of factor analysis within this study (i.e., to provide 

initial insight into the structure of relevance perceptions).  Table 5.6 presents the 

truncated item descriptions, locations, and factor loadings.     
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Table 5.6 

Pattern Matrix from EFA for Relevance Measure* 

Item** 
Factor Number  

1 2 3 4  

Affective/Value      
B 26 Enjoyable for you in some way? .88     
B 25 Interesting to you in some way? .83     
B 27 Important to you in some way? .67     
B 24 Useful or helpful to you in some 

way? .67     
G 32 Makes a difference to you in 

some way? .66     
C 5 An interest you have? .63     
C 13 Something that is enjoyable to 

you? .61   .31  
C 15 Something that is interesting to 

you? .60     
C 14 Something that is important to 

you? .57     
G 31 Helps you understand something 

in a new way? .57     
G 28 Is personally meaningful to you? .55 .38    
C 12 Something that is helpful to you? .48     
C 7 Something you experienced? .32     
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Table 5.6 Continued 

Item** 
Factor Number  

1 2 3 4  

Explanatory/Informational      
B 21 Based on describing something 

about yourself?  .77    
T 16 Your past?   .72    
T 17 Your present?  .71    
C 8 Your family?  .68    
B 22 

Based on explaining something 
about yourself?  .66    

G 30 Is related to your everyday life?  .62    
T 18 A little bit into your future?  .53    
C 6 Your body or health?  .46    
G 29 Was easy for you to think of?  .40    
T 19 Far into your future?  .39    
B 23 

Based on comparing something in 
class and something about 
yourself?  

 .35    
Contextual Targets      

A 1 Something you learned in class?   .71   
A 2 

An activity in class in which you 
participated?  
 

  .62   
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Table 5.6 Continued 

Item** 
Factor Number  

1 2 3 4  

Distal Identity Targets      
C 9 A skill you have?     .69  
C 10 A hobby you have?    .65  
C 11 Your other classes?    .42  
C 3 A learning goal you have?    .42  
C 4 A career goal you have?    .39  
*Note: Only loading of .30 or greater are shown.  **Letter preceding item number 
indicates the original general model designation (A = Contextual targets; B = Relevance 
lens; C = Identity targets; T = Time; G = General perceptions). 
 
 

The items grouped within the first factor were united by the presence of some 

degree of affective/value language.  Four relevance lens items constructed to address the 

value component of the lens had the highest factor loadings.  This factor also contained 

six identity targets, which also captured some aspect of affect/value.  This included two 

items that measured various interest related targets (i.e., item #5 that dealt with existing 

individual interests and item #15 that centered on more self-related (situated) interest).  In 

addition, three general relevance perceptions were also included in this factor.  These 

three items all contained aspects of utility value (e.g., help me understand, makes a 

difference, etc.) and as such were consistent with the affective/value factor designation.     
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The second factor included a range of items united in their relationship to the 

more cognitive explanatory/informational component of relevance perceptions.  This 

factor included three relevance lens items that were related to the original cognitive 

region of the Phase 1 relevance conceptual map.  It also included all four time related 

items.  Two identity targets, family and body/health, were also situated within this factor.  

Finally, this factor also included two general perception items that had a more 

explanatory/cognitive bent (i.e., related to everyday life and ease of thinking).   

The third factor contained only the two contextual target items and as such was 

labeled as contextual targets.  Unlike the first two factors, this factor contained only 

items from one of the original model areas.  The fourth, and final factor also consisted of 

only one model type: five identity targets.  These identity targets were united by their 

possessive tense (e.g., a skill you have) as well as their generally lower response rates 

amongst students in the sample.  As such, they were labeled as distal identity targets as 

they were separated from the other targets and particularly from the contextual target 

region. 

Means, standard deviations, skewness, kurtosis, Cronbach’s alpha reliability, and 

intercorrelations for the four factors are shown in Table 5.7.  All factors were 

significantly correlated.  These four factors were used as one interpretive tool to guide the   

non-metric multidimensional scaling analyses described in the next sub-section. 
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Table 5.7 

Summary of Intercorrelations and Descriptive Data for EFA Factors 

 1 2 3 4  
1.  Affective/Value - .51** .29** .62**  
2.  Explanatory/Informational  - .22** .25**  
3.  Contextual Targets   - .22**  
4.  Distal Identity Targets    -  
Mean  
(SD) 

3.13 
(.90) 

3.41 
(.82) 

3.96 
(.83) 

2.49 
(.88) 

 
Skewness -.21 -.34 -.67 .12  
Kurtosis -.45 -.36 .15 -.68  
Alpha .93 .87 .63 .77  

 

** Significant at the p < .01 level (two-tailed). 

 

Non-Metric Multidimensional Scaling (MDS) Analysis 

 To examine the interrelationships of the various items included on the relevance 

measure non-metric multidimensional scaling (MDS) was used.  As a first step, 

goodness-of-fit was compared between one, two, and three-dimensional models.  The 

one-dimensional model did not have satisfactory fit (stress = .24, R2 = .83).  Both the two 

and three-dimensional model had satisfactory fit (two-dimensional: stress = .15, R2 = .91; 

three-dimensional: stress = .11, R2 = .94).  I examined the item locations in both the two 

and three-dimensional spaces and found the general arrangement to be very similar.  As 

the primary role of MDS in this study was to provide insight into the phenomenological 

relationship of the various dimensions, interpretability was a primary concern.  The 

relationships between items are generally easier to infer in a two-dimensional space.  As  
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such, two-dimensional MDS outputs (also referred to as conceptual maps) will be 

presented and were used throughout this analysis.     

Interpretive framework.   

A critical step in MDS analysis is determining the interpretive framework to be 

used (Borg & Groenen, 2005; Ding, 2013; Kruskal & Wish, 1978).  While some aspects 

are determined (i.e., evaluating the goodness-of-fit), other aspects of MDS analysis are 

more emergent and iterative.  The ultimate goal is to develop an interpretive framework 

in which the data is partitioned in such a way that the underlying relationships and 

meaning between the items as well as in the overall multidimensional space can be 

meaningfully interpreted.  To accomplish this task, Avi Kaplan and I collaboratively 

analyzed the MDS output for all students.  Figure 5.2 shows the overall student map with 

all items represented with both shapes and numbers.   

 
   

 

 

 

 

 

 
 
 
 
 
 
 
Figure 5.2. MDS map for all students showing the location of all items. 
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We first evaluated its fit and determined it to be satisfactory (N = 139; stress 

= .15; R2 = .91).  Next, we examined the location of the various original model items to 

determine if they were aggregated or clustered in any way (indicated on Figure 5.2 with 

letters A-C, G, & T as well as the shapes defined in the figure key).  We also compared 

the location of the four EFA factors on the map.  It was initially clear that the contextual 

target items (A1 & A2) were close to one another and together defined a space in the 

corner of the map.  It was also clear that the distal identity target items (especially items 

C9, C10, & C11) were located opposite of this contextual target area.  The distance and 

orientation of these two areas led us to define our first dimension on the map, relevance 

degree.  This spatially horizontal dimension represents the extent to which a particular 

identity target is perceived as connected or relevant to the context.  It is a distance 

dimension with proximity to the contextual target area representing greater relevance.  

Stated another way, the closer an item appeared to the contextual target region on the 

MDS maps the more salient we interpreted it to be for the students’ relevance 

construction.   

To facilitate comparison of identity targets on this dimension, I eliminated all of 

the items except for the contextual and identity targets.  Figure 5.3 depicts the results of 

this analysis for the overall student map.  In addition to eliminating items that were not 

the focus of the analysis, I also added lines spreading out from the contextual target area 

to afford an easier comparison of distances.  The analysis of individual items on this map 

will be discussed in more detail in the next subsection. 
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Figure 5.3.  MDS map for all students showing primary relevance degree dimension 
(represented by the arrow connecting regions A and B). 

 
 

In addition to the horizontal relevance dimension, it was also evident that a key 

interpretive area was found in the densely populated center of the overall map.  To afford 

an easier evaluation of this area, as well as the overall shape of the map, I coded the items 

based on their EFA factor and sought to connect the items parsimoniously (i.e., what is 

the closest item in the factor that could be connected to provide a general outlined 

shape?).  From this analysis it was evident that the affective/value factors items and the 

explanatory/informational items each anchored their own region of the conceptual map.  

The value related items were on one side of the space and the explanatory items were on 

the other.  These vertically defined spaces mirrored our original model distinction 

between the value related components of the relevance lens and the more cognitive 
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aspects.  The two spaces were aligned perpendicular to the horizontal relevance 

dimension.  Figure 5.4 presents the results of this analysis for the overall student map.    

 

 

 

 

 

 

 

 

 

 
Figure 5.4.  MDS map for all students showing location and relationships of the four 
EFA factors. 

 
  

To further examine this mirroring of the relevance lens, I manually eliminated all 

items except for the seven relevance lens items and the two contextual target items.  The 

results of this analysis are shown in Figure 5.5.  With the other items removed, it was 

clear that the two parts of the lens were distinct and separated from one other in Euclidian 

and perceptual space suggesting students made a distinction between more the more 

value-laden aspects of the lens and the more cognitive and informational components.  

The distance and distinctiveness of these items provided insight into the perceptual 

structure of the relevance lens region.  The specific results for the overall student map 

will be discussed in the next subsection. 



 120 

All Students

Relevance 
Lens

Contextual 
Targets

Affective/Value 
Items

Explanatory 
Items

Contextual 
Target Items

 

 

 

 

 

 

 

 

 

 
Figure 5.5.  MDS map for all students showing location and relationships of the two 
components of the relevance lens. 
 

To summarize: in addition to fit and the overall item locations, all MDS outputs 

were compared in relation to three features: (a) the proximity of different identity target 

items to the contextual target items as indicators of relevance degree (i.e., what identity 

targets are most salient for students relevance constructions?); (b) the distribution of the 

four EFA factors in relation to one another as a reflection of the relations among the 

affective/value and explanatory/informational aspects of relevance (i.e., do the students 

make a perceptual distinction between the general knowing and feeling components of 

relevance?); and (c) the location of the seven relevance lens items in relation to one 

another and the contextual and identity targets, as an indication of their role in relating 

the identity and contextual targets (i.e., do students use a more value-laden or more 

informational lens when reflecting on how the content is connected to them personally?).   
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Detailed Analysis of MDS Map for All Students. 

The MDS solution for all students was subsequently reanalyzed in more detail 

using this emergent analytical framework.  Figure 5.6 shows the MDS maps for all 

students used in this analysis.  The top figure shows the location of the four factors, the 

middle map depicts the location of items on the primary relevance dimension, and the 

bottom map shows only the elements of the contextual target area and relevance lens.  As 

previously indicated, fit indices were adequate (N = 139; stress = .15, R2 = .91).   

Represented in the upper corner of all maps were the two contextual target items.  

Closest to this contextual area was a cluster of three items.  This included the identity 

target item related to self-related (situated) interest processes (C15), a time related item 

about projections far into the future (T29), and a general perception item (G31) that 

captured aspects of utility value (i.e., helped me understand something in a new way).  

Analysis of the location of the four factor areas in the map showed four distinct regions 

spatially separated from one another.  The contextual target area was separated from the 

distal identity target area horizontally.  Bisecting this horizontal dimension was the 

vertical dimension that included affect/value items above and more cognitive/explanatory 

items below.    

Analysis of the location of identity targets on the primary relevance dimension 

indicated that the closest identity target was the aforementioned item related to self-

related (situated) interest (C15) as well as two perceptually similar identity targets 

expressing connection between body/health (C6) and family (C8).  The location of these 

items suggested that these three identity targets were most important in students’ 

relevance constructions in relation to Mendelian genetics.   
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Figure 5.6. Combined MDS plots for all students showing location of the four factors, 
location of items on the primary relevance degree dimension, and location of relevance 
lens components.   
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The middle area of the conceptual map, indicating a more moderate role in 

relevance constructions, was populated with identity target items related to importance 

(C14), individual interests (C5), utility (C12), enjoyment (C13), and learning goals (C3).  

Finally, most distant from the contextual target area were identity targets related to career 

goals (C4) and experiences (C7), as well as the stable distal core of skills (C9), hobbies 

(C10), and other classes (C11).  Considering all students as a whole, these items were the 

least salient in fostering relevance perceptions in relation to the particular content topic.  

The relevance lens items occupied distinct areas of the conceptual space with a 

substantial distance between them.  Occupying the upper region were the four value-

related lens items related to enjoyment (B26), interest (B25), importance (B27), and  

utility value (B24).  The lower spatial region was populated with relevance lens items 

related to description (B21), explanation (B22), and comparison (B23).  This pattern 

suggested that, when considered as a whole, the students in the sample made a perceptual 

distinction between the value-related and more cognitive aspects of the relevance lens.         

Randomly split sample comparison.   

To evaluate the stability of the formulation I randomly split the sample into two 

and compared conceptual maps between them.  The results of this analysis are presented 

in Figures 5.7, 5.8, and 5.9.  Both samples had adequate fit (group 1: N = 69; stress = .15; 

R2 = .89, group 2: N = 70; stress = .17; R2 = .87).  In addition, a visual comparison of item 

locations as well as an evaluation of the overall structure suggested a relatively stable 

formulation.  
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Figure 5.7.  MDS maps for the two halves of the split sample showing the location of the 
four factors. 
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Figure 5.8.  MDS maps for the two halves of the split sample showing location of 
identity targets on primary relevance degree dimension.   
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Figure 5.9. MDS maps for the two halves showing location of relevance lens components.   
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As evident in Figure 5.7, the overall location of the four factor regions was similar 

across both maps.  In both halves, the contextual target area was opposite the distal 

identity target area with the value/affect area and the explanatory/informational area on 

the top and bottom of the middle region.  Figure 5.8 depicts only the identity and 

contextual targets.  The closest identity targets in both maps were related to self-related 

(situated) interest processes (C15) and the body/health and family dyad (C6 & C8). 

Generally, when I compared individual items between both maps, I found they 

were situated within a similar region and surrounded by comparable items (e.g., the far 

future time perception (T19) item was also proximal to the contextual area in both 

outputs).  The location of the relevance lens items was also very consistent in the two 

maps.  As seen in Figure 5.9, the four affective/value items were clustered together in the 

center of the map with the three cognitive items aggregated together in a lower region.   

 Though quite alike, some variation between split halves was noted.  First, though 

replicated in one split half, the proximal three-item cluster seen in the overall   

map (T19, C15, and G31) was not found in both outputs.  In particular, the location of 

item G31 was somewhat variable.  In addition, though consistent in general spatial 

location, the coherence of the items found within the four regions varied.  This is 

particularly noticeable in comparing the affective/value region.  On the map of the first 

half of the sample, depicted in the top section of Figure 5.7, the shape of the 

affective/value area was quite compact with items located closely together.  In 

comparison, the shape of the affective value area in the second split half was more diffuse 

and spread out.  Finally, though generally similar, the proximity of certain items on the 

relevance dimension was somewhat varied.  For example, as can be noted in Figure 5.8, 
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in the first half of the sample a cluster of value related targets was found clustered in the 

center of the map.  In the second half, the items were still at a similar distance from the 

contextual target area but more diffusely arranged. 

 Comparisons Between Various Groups  

 With the stability of the overall structure and the consistency of the interpretive 

framework established, I sought to use this framework to compare the experience of 

relevance across various groupings included in the sample.  The goodness-of-fit, overall 

arrangement of the map, location of specific items, and relationship of items on the 

interpretive dimensions was compared between various nominal groups including gender, 

level, and ethnicity.  The findings in relation to each comparison are presented in the next 

subsections and discussed in Chapter 6.  In addition, the corresponding MDS maps are 

included in Appendix E.  

 Gender.  Stress was satisfactory in the MDS solutions for both genders (males: N 

= 54; stress = .17; R2 = .87; females: N = 85; stress = .15; R2 = .90).  In addition, the 

general structure of both maps was similar.  For example, the stable contextual target area 

was located opposite of the distal identity targets and the affective/value and 

explanatory/informational areas were somewhat centrally located and opposite of one 

another.  However, a number of contrasting elements were also seen in comparing the 

location of various individual items.  The most proximal identity target for females was 

related to self-related (situated) interest processes (C15) with the items related to 

health/body (C6) and family (C8) falling into a more distant region.  In males, the 

health/body (C6) and family (C8) items were very close to the contextual area and the 

self-related (situated) interest process item (C15) was not as proximal to the contextual 
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target area.  Also, though the overall four-part structure was present, the location of the 

affective/value region was variable in between the two gender maps.  In females the 

affective/value region was more proximal to the contextual target region.  In males, this 

region was more distant from the contextual target area with the 

explanatory/informational region occupying the more proximal location.  The relevance 

lens items also varied between groups.  In females, the value related lens items were  

located much more proximally to the contextual target area.  In males, the two areas were 

located in a more distal, moderate range. 

Level.  I also compared MDS maps between the two academic levels (advanced 

and regular) found within the sample.  Both MDS outputs had adequate fit (advanced: N 

= 75; stress = .15; R2 = .90; regular: N = 64; stress = .15; R2 = .91).  The overall shape of 

the maps was similar with the contextual target area separated from the distal identity 

target area horizontally and the affective/value and the explanatory/information regions in 

the middle.  In addition, both advanced and regular level students had the identity target 

related to self-related (situated) interest (C15) most proximal to the contextual target area.  

Both maps also had the body/health (C6) and family (C8) identity targets located near the 

contextual target area.   

In contrast to these similarities, a close comparison of the maps revealed several 

differences.  Regular level students had the general perception item related to utility value 

(G31) located very proximal to the contextual target area.  In fact, on the regular student 

map, this item was the closest to the contextual target area.  On the advanced level map 

this item was located somewhat farther away but was still among the closest sets of items.  

Another difference between the two maps was related to the “comparing something in 
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class and something about yourself item” (B23).  On the regular student map this item 

was located far away from the other explanatory/informational items and imbedded 

within the affective/value area.  It was also found within a region close to the contextual 

target area.  On the advanced students’ map this item was located far away from the 

contextual area and imbedded deeply within the explanatory/informational region.  A 

final difference noted in comparing these two groups was related to the general 

arrangement of the time related perceptions.  In regular level students, the four time 

related items were clustered together within the explanatory/informational region.  On the 

advanced students map the time items formed a vertical line stretching from far into the 

future at the top (and located close to the contextual target area) to the present time at the 

bottom and located far from the contextual target region.   

 Ethnicity.  In addition to gender and level, I also compared MDS maps between 

the various ethnic groups represented in the sample.  The majority of the students in the 

sample were White and as such most of the other ethnic groups that could be used as a 

comparison had very small sample size.  However, to facilitate comparison, the largest 

non-white ethnic group, Black, was included.  The White students’ map had adequate 

goodness-of-fit (N = 101; stress = .15; R2 = .90).  The Black students’ map demonstrated 

fit that was only marginally satisfactory (N = 17; stress = .20; R2 = .83).  This should be 

kept in mind when considering these results.  

 As expected due to the nature of the sample, the general structure was replicated 

in the White students’ MDS map.  The four regions were separated from one another and 

in the locations observed in many of the other analyses.  The closest identity targets were 

the items related to self-related (situated) interest (C15), body/health (C6), and family 
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(C8).  The cluster of items related to utility value (G31), far future time perceptions (T19), 

and self-related (situated) interest processes (C15) were the closest to the contextual 

target area.   

In contrast to the White students’ map, the Black students’ map was more difficult 

to interpret.  The relevance dimension was present as evidenced by a contextual target 

area in one corner of the map and an opposite distal identity target region.  However, a 

clear distinction was not present between the affective/value area and the 

explanatory/informational regions.  Items were spread throughout the space and 

distributed in a way inconsistent with many of the other outputs generated.  The closest 

identity targets were those related to body/health (C6) and family (C8).  A cluster of other 

identity targets was also proximal to the contextual target region including items related 

to utility value (C12), importance (C14), and interest (C5).  The distal identity target 

region remained separated from the contextual target region. 

 Summary.  In evaluating the MDS map for all students as well as comparing a 

variety of dimensional components across various groups, I found a relatively stable 

overall conceptual structure.  The location of the four factors that emerged from the EFA 

were aligned in a consistent pattern across most comparisons.  The contextual target 

region was separated from the distal identity target region across the horizontal relevance 

degree dimension.  The other two areas populated the middle area in all maps.  Though a 

coherent structure was present, I did note some variation.  In particular, the location of 

various identity targets along the relevance dimension differed between groups.  Also, 

differences were noted in the overall arrangement and structure of various regions and 

items.  The interpretation and meaning of these findings are discussed in Chapter 6.   
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Cluster Analysis 

 Of interest in this study was how relevance perceptions may differ between 

groups of students with varying degrees of science related motivational perceptions.  To 

establish groups to be evaluated using non-metric MDS I used cluster analysis.  In this 

section data related to the establishment of the clusters is presented followed by the MDS 

map for each of the groups as well as for male and female students with each of the 

clusters. 

Establishing of Clusters 

Initially all four of the reliable general measure scales were considered in 

establishing clusters.  However, the science identity, relevance dosage, and value scales 

were all highly correlated (see Table 5.5).  I found that including all of them in the 

analyses provided little additional information; if one was high in a particular cluster the 

other two were high as well.  As such, I decided to exclude science identity and relevance 

dosage from the clustering procedure and use only the expectancy and value scales.  

Evaluation of the agglomeration schedule from an initial hierarchical clustering suggested 

that minimal changes in coefficients occurred after three-clusters.  In light of this, I chose 

to use three-clusters in the subsequent K-means procedure.  K-means clustering indicated 

three distinct clusters with varying levels of expectancy and value.  The same clusters 

appeared regardless of participant order.  An examination of the three-cluster solution 

confirmed interpretable and theoretically-meaningful profiles.   Descriptive statistics for 

the three clusters are shown in Table 5.8.  Figure 5.10 presents the Z-scores of the 

expectancy and value variables in the three clusters.        
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Table 5.8 

Descriptive Statistics for Three Clusters 
 

 
Cluster 1 Cluster 2 Cluster 3  

Low  Average High  
N 37 58 44  
Value: M (SD) 3.50 (.72) 4.27 (.76) 5.96 (.53)  
Expectancy: M (SD) 3.69 (.66) 5.32 (.66) 6.04 (.54)  
Distance from Cluster 
Center: M (SD) .82 (.50) .87 (.49) .66 (.34)  
Performance: M (SD) 58.38 (12.94) 74.88 (12.87) 77.82 (14.54)  
% of Students     
Female 68% 59% 59%  
White 73% 72% 73%  
Advanced Level 38% 57% 64%  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.10.  Expectancy and value profiles by cluster group. 
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A one-way ANOVA indicated a significant difference between the three clusters 

for expectancy (f (2,136) = 143.201, p < .05, ηp
2 = .685), with Tukey post-hoc 

comparisons indicating significant differences between all three clusters.  Cluster three  

had the highest mean expectancy score followed by clusters two and then one.  A 

separate one-way ANOVA also indicated a significant difference in value between all 

three clusters (f (2,136) = 147.94, p < .05, ηp
2 = .678), with Tukey post-hoc comparisons 

indicating significant differences between all three clusters.  Cluster three had the highest 

mean value score followed by cluster two and then cluster one.  A final one-way 

ANOVA also indicated a significant difference in classroom performance (f (2,136) = 

24.32, p < .05, ηp
2 = .263).  Cluster one had a significantly lower classroom performance 

score than clusters two and three, which did not significantly differ from one another.  A 

Chi square test indicated no relationship between cluster and gender (X2 (2, N = 139) = 

0.88, p = .65) or between cluster and academic level (X2 (2, N = 139) = 5.73, p = .06).   

Description of Expectancy-Value Profiles 

Cluster 1.  Cluster 1 contained 37 students whose scores on the expectancy and 

value variables were significantly lower than the other two clusters.  I labeled this cluster 

“low.”  The cluster was comprised of students who were primarily White (73%), female 

(68%), and in the regular class level (62%).  Their mean score on the classroom 

performance indicator was quite low (M = 58.38, SD = 12.94).   

Cluster 2.  Cluster 2 contained 58 students who, when compared to the other two 

clusters, had average levels of science-related expectancy and value.  Whereas both 

variables had average scores relative to the distribution, the expectancy scores were 

slightly higher than the value scores (see Figure 5.10).  I labeled this cluster “average.”  
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Consistent with the overall sample and the other clusters, this cluster had a somewhat 

larger number of females (59%) and students from of a White ethnicity (72%).  A slight 

majority (57%) of the students in this cluster were from advanced level classes.  Their 

mean class performance score was average (M = 74.88, SD = 12.87). 

Cluster 3.  Cluster 3 contained 44 students whose scores on the expectancy and 

value variables were significantly higher than the other two clusters.  This cluster was 

labeled “high.”  The majority of students in this cluster were White (73%), female (59%), 

and from the advanced level class (64%). Their mean classroom performance score was 

average (M = 77.82, SD = 14.55). 

Comparison of MDS Maps Across Various Profiles 

 Non-metric MDS was used to compare the experience of relevance across the 

three motivational profiles.  As with the previous analyses, stress was used as a measure 

of goodness-of-fit, initial item locations were compared, identity target locations were 

evaluated in relation the contextual target area, and the structure and location of the four 

factors was used to provide insight into how the experience of relevance may have 

differed between the three profiles. 

The MDS maps for the “high” and “average” profiles had adequate fit (high: N = 

44; stress = .18; R2 = .88; average: N = 58; stress = .16; R2 = .90).  The goodness-of-fit for 

the “low” level students’ MDS map was marginally adequate (N = 37; stress = .21; R2 

= .81) indicating a less cogent perceptual structure.  Figures 5.11, 5.12, and 5.13 present a 

series of conceptual maps for the “low,” “average,” and “high” expectancy-value profiles, 

respectively.   
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Figure 5.11.  MDS maps for each profile showing location of the four factors. 
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Figure 5.12.  MDS maps for each profile showing location of identity targets on primary 
relevance degree dimension.   
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Figure 5.13.  MDS maps for each profile showing location of relevance lens components.    
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Structurally, all three maps had several shared features that suggested a common 

phenomenological organization of the items.  All three maps had the stable contextual 

area located in one corner of the map.  In addition, all three maps had the distal identity  

target region located opposite of this contextual target area with the affective/value and 

explanatory/informational region located in the middle area between these two.  

 Though similar in these basic structural pieces, the three maps did demonstrate 

some marked differences.  In terms of the overall structure, the map of the “low” 

expectancy-value profile had very few items proximal to the contextual target area.  In 

contrast, the map of the “average” profile had several items that were integrated into the 

contextual area, and the map of the “high” profile had a large number of items in close 

proximity to the contextual target area.  In other words, for the “low” students minimal 

evidence of perceived connectivity was present, whereas in both the “high” and the 

“average” group evidence of relevance connections were present albeit with different 

underlying phenomenological structures.   

Another difference between the maps concerned the locations of the factor 

regions that reflect the affective/value and explanatory/information aspects of relevance.  

In the map of the “average” profile, the informational/explanatory region was closest to 

the contextual target area with the affective/value area located further away.  In the “high” 

profile map, the opposite case was present, the affective/value region was located 

proximal to the contextual target area with the majority of the informational/explanatory 

items located in a somewhat more distant spatial region.  The map of the “low” profile 

had a more spacious arrangement of these factors with none of the regions close to the 

contextual targets.   
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Figure 5.12 presents the conceptual maps of the three profiles highlighting the 

location of the identity target items in relation to the contextual target area.  A 

comparison of the proximity of the different identity target items to the stable contextual 

area (i.e., the relevance degree dimension) revealed some differences across the profiles. 

In the “average” expectancy-value profile map the body/health (C6) and family (C8) 

items were located very close to the contextual target area (in fact, they were integrated 

directly into the area).  In the maps of the “high” and “low” profiles, these two identity 

target items were clustered together but located in a region further from the contextual 

target area.  In the “high” profile map, all of the value-related identity targets—interest 

(C5), importance (C14), enjoyment (C13), as well as self-related (situated) interest 

(C15)—were located very close to the contextual target area.  In comparison, in the “low” 

and “average” profile maps, these items were distant from the contextual target area, with 

the closest item relating to self-related (situated) interest (C15).  Finally, the location of 

two distal identity target items related to learning goals (C3) and career goals (C4) were 

also variable, distant from the contextual target area in the maps of the “average” and 

“low” profiles, but moderately close to the contextual target area in the map of the “high” 

profile, albeit not as close as the value related identity targets.   

Figure 5.13 presents the conceptual maps of the three profiles highlighting the 

location of the relevance lens items in relation to the contextual target area.  As expected, 

results for the relevance lens were consistent with the distinctions observed in the overall 

factor comparisons.  In the “low” profile map, the explanatory/informational relevance 

lens items, which reflect the cognitive aspect of relevance, were located centrally and 

somewhat opposite those of the affective/value-related lens items.  In the “average” 
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profile map, the explanatory/informational lens items were located more proximally to 

the contextual target area relative to the value-related items.  In contrast, the “high” 

cluster map had the opposite situation—the four value-related lens items were more 

proximal to the contextual target area and the three more cognitive items were located 

more distally. 

Comparison of MDS Maps Between Genders Within Each Profile 

In the next set of analyses, I sought to examine the relevance constructions of 

male and female students within each of the specific expectancy-value profiles.  Separate 

MDS analyses were run for each of the gender groups within the profiles.    

 Cluster 1: “Low” expectancy-value profile.  The MDS map for female students 

in the “low” profile had an adequate fit (n = 25; stress = .17, R2 = 86).  In contrast, the 

MDS map for the male students in the profile did not have a satisfactory fit (n = 12; stress 

= .22, R2 = .73).  Due to the poor fit, comparison of the maps should be done with caution.  

Importantly, the lack of adequate fit for males in this profile is in itself revealing; it 

indicates that it was the males within this profile that influenced the poor overall fit 

parameters for the low profile.  As can be seen in Figure 5.14, the female students’ map 

was consistent in shape and overall item location to that of the overall “low” profile.  The 

contextual target area was situated in one corner isolated from the rest of the items, the 

explanatory/informational area and the affective/value area were situated in the middle of 

the map approximately in equal distance from the contextual target area, and the distal 

identity target area was located opposite of the contextual target area in the opposite 

corner of the map.  In addition, the female map also had the item related to the cognitive 

strategy of comparison (B23) situated within the affective/value area.     
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Figure 5.14.  MDS maps for female students in the “low” profile showing location of the 
four factors, location of items on the primary relevance degree dimension, and location of 
relevance lens components.   
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 Cluster 2: “Average” expectancy-value profile.  Figures 5.15, 5.16, and 5.17 

present the MDS maps for male and female students in the “average” profile.  Both 

analyses had adequate fit (males: n = 24; stress = .15, R2 = .90; females: n = 34; stress 

= .17, R2 = .88).  Generally, the overall structure of the map was similar between genders 

and consistent with the structure seen in the overall profile.  In the maps of both genders, 

the explanatory/informational area was more proximal to the contextual target area with 

the affective/value and distal identity target areas situated in a more distant region.  In 

addition, the maps of both genders had the body/health (C6) and family (C8) identity 

targets closest to the contextual target area.  In contrast to these similarities, comparison 

of the location of the relevance lens items revealed some differences between the maps of 

the gender groups.  

 Figure 5.16 presents the conceptual maps of the male and female students in this 

profile with only the relevance lens and contextual target items visible.  In the females’ 

map, both the affective/value and explanatory/informational components of the relevance 

lens were proximal to the contextual target area with the explanatory/informational part 

of the lens actually integrated into it.  In the male students’ map, both of the relevance 

lens areas were separated from the contextual target area at a relatively equal distance, 

and were somewhat integrated with one another.  
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Figure 5.15.  MDS maps for each gender in the “average” profile showing location of the 
four factors.   
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Figure 5.16.  MDS maps for each gender in the “average” profile showing location of 
items on the primary relevance degree dimension. 
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Figure 5.17.  MDS maps for each gender in the “average” profile showing location of 
relevance lens components. 
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 Cluster 3: “High” expectancy-value profile.  The MDS maps for male and 

female students in the “high” profile both had adequate fit (males: n = 18; stress = .18, R2 

= .87; females: n = 26; stress = .19, R2 = .84).  The conceptual maps for both groups were 

quite similar to each other and to the overall profile map.  Both groups had a high degree 

of integration between the contextual target area and many of the identity target and lens 

items from the three other factors.  Figures 5.18, 5.19, and 5.20 present the overall maps 

for both groups.  In the maps of both gender groups, the affective/value area was highly 

integrated with the contextual target area.  An examination of the identity target items 

location as indication of relevance degree also indicated some similarities consistent with 

those seen in the overall profile map.  Specifically, the location of the items relating to 

individual interest (C5), learning goals (C3), and career goals (C4) were in a similar 

location in the maps of both gender groups.  Finally, the location of the relevance lens 

items were also similar across the maps of the gender groups, with the affective/value 

items more proximal to the contextual target area in both genders.  In the female students’ 

map, the affective/value part of the lens was actually integrated with the contextual target 

area.         
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Figure 5.18.  MDS maps for each gender in the “high” profile showing location of the 
four factors. 
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Figure 5.19.  MDS maps for each gender in the “high” profile showing location of items 
on the primary relevance degree dimension. 
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Figure 5.20.  MDS maps for each gender in the “high” profile showing location of 
relevance lens components. 
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Phase 2 Summary 

 I presented results in Chapter 5 that included the quantitative analyses conducted 

as a part of the overall mixed-methods investigation.  The EFA and MDS comparisons I 

presented from the Phase 2 data further expanded the multidimensional formulation 

articulated in the qualitative portion of the overall study.  The aim of this study was to 

explore the experience of relevance from the students’ perspective.  In the final chapter of 

this dissertation, I will discuss these findings in the context of the research questions that 

guided the study.  In addition, I will also discuss some limitations to this work, its 

contribution to the literature, and some recommended directions for future research in 

this area.  

  



 152 

CHAPTER 6 

DISCUSSION 

 The major aim of this study was to examine the experience of relevance within 

the classroom with an emphasis on its dimensionality and how that dimensionality may 

vary across student groupings.  I argued in Chapters 1 and 2 that the actual situated 

experience of relevance had not been well described despite its frequent appearance in a 

wide-range of educational research and practice-oriented materials.  The research I 

presented in this dissertation was designed to address this issue.  Students’ experiences of 

relevance in a junior high school science context were examined using both qualitative 

and quantitative data and methods.  Throughout the study, efforts were made to situate 

the analyses and data within the lived experience of the students and, though guided by a 

theoretical model, much of the study was inductive and iterative. 

 Over the rest of this chapter, I will argue that the results presented in the previous 

chapters largely met the aims of the study.  The qualitative and descriptive analyses of 

Phase 1 culminated in the articulation of a summative mapping sentence that captured the 

dimensions that underlie students’ relevance perceptions.  The quantitative analyses in 

Phase 2 provided substantial insights into the relationship of these dimensions with one 

another as well as how their interrelations varied across different student groupings.  This 

variation was particularly evident and illuminating when I compared student groups that 

differed in domain-general motivational factors.  In the first part of this chapter, I will 

discuss in more detail how each of the research questions was addressed through the 

study, highlighting how the experience of relevance can be understood in light of the data 

collected.  After addressing each research question, I will provide a summative 
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assessment of how this study fits with the existing literature on relevance, stressing places 

where additional research could elaborate on aspects of the data collected.  Finally, I will 

discuss various implications the study has for classroom practice and some important 

limitations to the study that necessarily qualify the results.   

Findings in Relation to Research Questions 

(RQ1) What dimensions underlie junior high school students' perceptions  

of relevance in science learning?  

I found through this study that students’ perceived relevance of academic content 

is indeed a complex multifaceted perception.  Across the five curricular topics evaluated, 

students’ written narratives as well as their questionnaire responses reflected a wide-

range of differing ways to meaningfully connect to the classroom content.  In addition to 

the documented variation, the results of this investigation suggested that a number of 

common threads united students’ relevance constructions and provided a mechanism by 

which these vital classroom experiences could be compared and better understood.  

Ultimately, these commonalities fit with the guiding model—students’ relevance 

constructions did reflect aspects of their identity and typically contained a contextual 

target, identity target, and a relevance lens.  In the next subsections, I will discuss how 

the findings in relation to each one of these areas help to elaborate the experience of 

relevance. 

Contextual Targets 

The learning context is obviously a vital part of academic relevance.  By 

definition, it is a central facet of its perception.  I found in this study that several variable 

dimensions characterized students’ relationship to the contextual component of relevance.  
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Some students focused on specific aspects of the context (e.g., losing electrons in ionic 

bonds or gas exchange in photosynthesis) while others approached the classroom content 

in a more general sense, addressing science as a whole or other more diffuse concepts.  

Even when prompted with more narrow topics (e.g., enzymes) some students still varied 

in the specificity of their chosen contextual target.  Similarly, some students articulated 

connections to central ideas and concepts in relation to the prompt whereas other students 

described their relationship to asides or aspects of the content that were not key 

components of the unit.  This documented variability implies that salient aspects of the 

context are not the same for all students.  Students may be in a class together studying 

similar content, yet what they perceive as personally meaningful will not necessarily be 

the same.    

Identity Targets   

Relevance is not only about outward perceptions.  Relevance depends on the 

perception of meaningful connections to targets within the self.  The data I collected 

demonstrated that various dimensions also characterized this internal part of the 

conceptual space of relevance.  Students wrote about connections to almost every self-

aspect imaginable: hobbies, friends, family members, experiences, other classes, career 

goals, health, and many others.  This emergent diversity further supports the idea that 

relevance is an open identity-based perception characterized by a high degree of 

individuality. 

Phase 2 of this study evaluated relevance perceptions in relation to the curricular 

topic of Mendelian genetics.  Using the MDS maps, I was able to compare the extent to 

which particular identity targets were integrated into the contextual area (i.e., were a part 
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of students’ relevance constructions).  I found that in relation to this particular topic not 

all identity targets were equal in their ability to foster relevance; they differed on the 

dimension of relevance degree.  Overall, students did not find Mendelian genetics 

connected to their skills, hobbies, or other classes but did typically report that it was 

related to their body, health, and family.  This finding is sensible—a key part of 

biological education is coming to a deeper understanding of the physical self.  The fact 

that students are thinking about personal connections to their body, health, and family in 

biology class (particularly in a unit on Mendelian genetics) provides evidence for the 

effectiveness of the educational experience and for the validity of the measure.  However, 

it is also important to note that body/health and family connections were also the most 

obvious and straightforward answer.  Easy, matter-of-fact connections may not hold 

much emotional weight for students.  As discussed further in relation to the second 

research question, students with a higher degree of existing value for science did not use 

these easy answers as their primary identity targets.  They were more likely to report a 

connection between more value-related targets suggesting a particular identity target must 

be imbued with a personal meaning in order for it to foster the more value-centric forms 

of relevance.       

In addition to the actual targets, I found that a time related dimension was 

supported in relation to these identity targets.  This time related dimension provided a 

referent for when in time the identity target was situated.  In the Phase 1 narratives, most 

students referenced present tense aspects of the self (e.g., when I play soccer).  In the 

Phase 2 MDS maps, this time related dimension was more variable.  However, the item 

related to the a little bit into the future timeframe appeared most integrated in the center 
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of the maps and closest to the contextual target area.  These findings suggest that the 

students in this sample experienced relevance in relation to identity targets that were 

fairly close to them in time.  Identity targets situated far into the future did not appear to 

have much salience for the early adolescent sample in this study.  This fits with current 

research on adolescents’ temporal perceptual capabilities (Steinberg, 2011).  Of course, 

relevance constructions for older students—for whom career decisions may be more 

central to the self—may indicate other findings.               

Relevance Lens.   

Bridging the contextual and identity targets, I also found variation in the strategy, 

purpose, or conceptualization students used to articulate relevance.  This relevance lens 

represented the core purpose or meaning behind the relevance perception itself.  It was 

evident, particularly from the student narratives, that two primary perceptual dispositions 

guided or framed this area.  One frame was more cognitive and strategic and the other 

more affective and value-oriented.  A student utilizing a more cognitive approach to 

connectivity stayed very close to the content prompt and focused on explanation and 

factual information.  In contrast, a student using a more value-laden perspective infused 

his or her writing with affective language that conveyed a more intimate and meaningful 

connection to the designated content.  This bifurcation of the lens into these two areas 

provided a rich explanatory tool with which to conceptualize the comparisons conducted 

in relation to the second research question.  It implies that relevance involves both 

thinking and feeling, particularly in relation to academic content.   
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Summary 

Overall, by parsing students’ relevance perceptions into the three parts, 

contrasting identity targets on the primary relevance dimension, and comparing the 

relationship between the affective and cognitive frames, I was able to clarify, expand, and 

better understand the experience of this vital perception.  Relevance is not one-

dimensional.  It is a complex, nuanced experience, deeply entrenched within a particular 

context.  An accurate conceptualization of relevance must include a range of contextual 

targets, identity targets, and relevance lenses, account for both the affective and cognitive 

aspects of the experience, and provide an explanatory structure by which self-related 

aspects can be contrasted and compared.  

(RQ2) What student characteristics are related to differences 

 in perceived relevance?  

I had two major aims in conducting this research.  The first was to delineate the 

underlying dimensions that characterized the experience of relevance.  The second was to 

compare the experience of relevance across a range of student groupings using these 

emergent dimensions.  The data collected in relation to this second research question 

indicated that the phenomenological experience of relevance was not the same for all 

students.  In particular, I documented perceptual differences for students of varying 

gender, level, and science-related motivational factors.3  While some variation was noted 

in the qualitative analyses, the MDS maps represented the primary comparative tool.  

                                                
3 Though difference were also observed between the ethnic groups compared.  The small 
size of the sample makes the conclusions of differences difficult to justify.  As such, they 
will not be discussed in this section. 
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Variation in MDS maps for each of the contrasting groups will be discussed in the next 

subsections.  

Gender 

 Comparison of the MDS maps for males and females suggested some degree of 

similarity but also variability in the experience of relevance between these two groups.  

My analysis of the female students’ MDS maps—which demonstrated close proximity of 

the various value-related aspects of relevance to the contextual target area—suggested a 

more value-centric experience of relevance.  On female students’ overall map, items 

related to interest and utility were closest to the contextual area.  Similarly, on the 

relevance degree dimension map, the identity target related to self-related (situated) 

interest processes was most proximal to the contextual target area with the body/health 

and family dyad in a more distant region.  This value-centric frame was further supported 

on the relevance lens MDS map where the cluster of affective-value lens items was 

distinct from the more cognitive items and clustered close to the contextual target area.  

This implies that, taken as a whole, females in the sample constructed relevance in a 

more value-related manner across all model components.       

 In contrast to females, the male students’ map was characterized by the very close 

proximity of the body/health and family dyad to the contextual area.  In fact, the two 

items were so close they were essentially integrated with one of the two contextual target 

items.  On the overall map, an open area with no items separated these two items and the 

contextual target area from the rest of the map.  This pattern suggested that male students’ 

experience of relevance was narrowly focused on this one area and not perceptually 

integrated with the cognitive or value related lens regions.  Male students approached 
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relevance in rather obvious and matter-of-fact terms—value was not a component of their 

relevance constructions.     

 Both maps had the items related to hobbies and other classes farthest away from 

the contextual target area.  In addition, both maps had the general structural features 

outlined in the previous section.  Yet, the differences in the proximity of various items 

suggested that, when considered as a whole, male and female students in this sample 

experienced relevance in a distinct manner.  However, it is important to note when 

considering this finding that my analysis of gender within motivational profiles did not 

document as large of an effect as that seen in the overall sample.                  

Level 

In addition to gender, students in the two academic levels within the sample also 

demonstrated some variability.  Broadly, however, the maps between these two groups 

were quite similar.  Both groups had generally comparable item locations.  Though a bit 

more diffuse in the regular level map, both groups had the identity targets related to self-

related (situated) interest processes, family, and body/health closest to the stable 

contextual area.  While closer to the contextual area in the regular student map, both 

groups also had the item related to cognitive utility proximal to the contextual target area.   

In examining the lens components, one interesting difference was noted.  The 

regular level students had the item related to comparing things in class to themselves in a 

markedly different location than the advanced students.  On the regular students’ map, 

this item was situated deeply within the affective/value region and not in the 

informational/explanatory region.  This difference may indicate that regular level 

students perceive the act of comparing things in class to themselves as more value laden 
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than advanced level students.  Further examination of this phenomenon in the 

distributional data from the Phase 1 student narratives indicated that both levels used 

comparative strategies at similar rate (Regular: 14%, Advanced: 13%).  Therefore, it was 

not that comparative strategies were more challenging for regular students but rather that 

they were conceptualized differently.  In the advanced students, comparing was perceived 

as a more cognitive act, similar to describing and explaining (the other cognitive lens 

items), whereas in regular level students comparing was more related to value 

components, particularly utility value.  This finding suggests that using relevance 

interventions with regular level students that encourage comparative strategies may be a 

way to increase their value-related perceptions.  In contrast, these types of interventions 

in more advanced students may not have the same value-related impact.  Some of the 

diversity observed in relation to interest and utility value interventions (see Durik & 

Harackiewicz and Hulleman & Hackiewicz, 2009) may be explained by this finding.  

Two students of differing academic level who both completed the same interventional 

activity may each perceive it in a distinct manner, especially if the activity involved 

making comparisons between the context and the self.  

Science Related Expectancy and Value 

 A major aim of this study was to compare the experience of relevance across 

groups of students with differing science related motivation.  In this study, science related 

expectancy and value were measured and used as a basis for cluster analysis.  Three 

distinct motivational profiles emerged with “high”, “average” and “low” levels of 

expectancy and value.  Examination of the MDS maps for these three groups indicated 

very different experiences of relevance.  In addition to comparing the groups, I also 



 161 

compared genders within each group to corroborate and/or expand on the findings related 

to gender in the overall sample.  The results of both of these analyses are discussed for 

each cluster in the following paragraphs.  

Students in the “low” expectancy-value profile reported levels of science 

expectancy and value that were both significantly below their peers in the two other 

profiles.  Though over a third were students from the advanced track, regular level 

students made up the majority of the members of the “low” expectancy-value profile.  On 

average, students in this profile had classroom performance that was significantly below 

the two other profiles.  My interpretation of this profile’s conceptual map suggested 

minimal evidence of perceived relevance of the unit’s content.  There were no identity 

target items located proximally to the contextual target region implying minimal 

perceived connectivity between the learning context and the self.  The closest identity 

target items to the contextual target area were the body/health and family items, with the 

self-related (situated) interest item also somewhat proximal.  As discussed in relation to 

the identity targets in general, making a personal connection between Mendelian genetics 

and body/health and family requires minimal thought and is rather obvious.  In fact, these 

are probably the types of connections highlighted by the teachers within the classroom.  

Yet, even these straightforward connections did not appear particularly salient for this 

group.  The comparison of male and female students within this group suggested that the 

male students—for whom the MDS did not show a good fit—may have particularly 

divergent experiences of relevance with the academic content in the classroom (perhaps 

explaining much of the distinction observed between genders in the whole sample).  

Furthermore, the composition of this profile seemed to imply that academic level may not 
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provide a good indication to the sense of value and success expectancy in the domain, nor 

to the readiness to construct relevance of the material taught in class.  

Students in the “average” science expectancy-value profile included an 

approximately even number of students from the two academic levels with classroom 

performance that was not significantly different from those with higher levels of 

expectancy-value.  My analysis suggested that these students constructed relevance of the 

biology unit mainly on the basis of its explanation of or information about self-aspects 

that were readily connected to genetics—body/health and family.  On the “average” 

students’ map these items were deeply integrated with the contextual target items.  In 

contrast, the affective/value related items were much more distant suggesting that these 

students’ construction of relevance did not rely on this particular lens.  Relevance for 

them was conceived in matter-of-fact terms—the content explains certain self-aspects, 

with little emotional or motivational associations.  They seemed to be able to report 

connections between the academic content and their life, but these connections did not 

seem to hold much personal meaning.  In contrast to the distinction seen in comparing 

male and female students in general, this pattern was similar for boys and girls within this 

group, with boys manifesting less connection even in the explanation/information aspects.  

Students in the “high” expectancy-value profile were primarily students from the 

advanced academic level but with classroom performance that was equal to that in the 

“average” expectancy-value profile.  My comparison of MDS maps suggested that 

students in this group constructed relevance of the unit in quite distinct ways from the 

construction of students in the two other profiles.  Importantly, male and female students 

within this profile manifested a very similar pattern of perceived relevance.  These 
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students seemed to have related the content and the learning activities in the unit to their 

longer held interests as well as to their more situational interest processes.  They also 

seemed to relate the unit content to their learning and career goals.  Interestingly, the 

body/health and family dyad, though still somewhat close to the contextual target area, 

were much less integrated than in the “average” profile.  It seemed as if the obvious 

connections of genetics to these self-aspects was less salient for this group of highly 

motivated students.  Furthermore, students in the “high” expectancy-value profile seemed 

to rely primarily on value—intrinsic, importance, useful—as the lens relating the biology 

unit to their self-aspects.  These students seem to construct relevance in its optimal 

sense—affective and comprehensive.  However, the tight integration of the value-based 

identity items with the contextual targets in this profile might represent a relevance 

ceiling effect.  Consistent with Hulleman and Harackiewicz’s findings (2009), students 

with high domain expectancy and value may have reached a peak in straightforward 

relevance connections, with further interventions aiming at value even running the risk of 

interfering with these relevance perceptions.  However, the seemingly less tight 

connections of the unit to individual interests, learning, and career goals among these 

students may provide a fertile ground for deeper, more substantive exploration of 

connections, as self-aspects that are becoming increasingly salient to middle and late 

adolescents (cf. Flum & Kaplan, 2006). 

 Consistent with previous interventional research (e.g., Durik & Harackiewicz, 

2007; Hulleman & Harackiewicz, 2009), these findings suggest that students with 

different domain-general expectancy-value profiles construct relevance for classroom 

content in particular and different ways.  Not surprisingly, when asked to make 
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connections between academic experience and their lives, students with low science 

expectancies and value seem not to construct strong or comprehensive perceptions of 

relevance.  Students with average expectancies and value for science do create 

perceptions of relevance, but seem to rely on obvious connections to readily apparent, 

and rather mundane, self-aspects.  In contrast, students with high expectancies and high 

value for the science domain constructed strong and multi-faceted connections between 

the academic experience and a variety of self-aspects, and relied on multiple value 

perceptions in making these connections, including interest, importance, and utility. 

Importantly, the different patterns of relevance construction were generally consistent for 

male and female students within each motivational profile, with some distinct gender 

patterns, particularly among students in the lower motivational profiles. 

Implications for Research 

 The elaboration of students’ relevance perceptions achieved in this study has 

several implications to theory and future research.  In particular, this study integrates and 

expands on three main areas of the extant literature: motivation, science education, and 

identity.  In relation to motivation, I will discuss how the research ties into existing 

expectancy/value models and provides additional insights into utility value interventions.  

In connecting my research to the science education literature, I will focus on how this 

study’s findings align with current constructivist science education theories as well as 

help to explain aspects of science-related motivation in the middle grades.  Finally, the 

study tested an identity-based model of relevance and, as such, it also has implications for 

the identity formation area of research.  I will outline how this research relates to the 

identity literature and how future work may expand these connections.   
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Implications for Motivational Research 

A rich and expanding body of research has demonstrated that relevance 

perceptions play a vital role in adaptive motivational processes (e.g. Hulleman et al., 

2010; Hulleman & Harackiewicz, 2009; Shechter et al., 2011).  The results of this study 

support and expand on this research.  In particular, I found context-level relevance 

perceptions were tightly related to more general motivational factors.  Though my 

findings were correlational, this result provides additional empirical evidence in support 

of the on-going efforts to use particular relevance experiences as an interventional tool to 

increase value-related perceptions (e.g., Hulleman & Harackiewicz, 2009).  Certainly a 

dynamic interplay exists between these larger domain-level beliefs and the more context-

level relevance experiences.       

The results of this study not only corroborate previous research in this area but 

also expand it.  I found the perception of relevance to be a multidimensional identity-

based process.  It was not constrained to one particular type of value or one particular set 

of connections—students found multiple ways to meaningful connectivity.  This has 

several implications for motivational research in this area.  First, researchers who choose 

to provide participants with a particular relevance connection should be aware they are 

constraining the conceptual space.  Investigators should not assume that all participants 

necessarily perceive a relevance connection in the same way.  While utility value remains 

a primary lens for meaningful connectivity, my research suggested that the experience of 

that utility value, as manifested through particular contextual and identity targets, would 

vary across a particular group of students.  In addition, other relevance lenses beyond 

utility would also likely be present within a sample (e.g., interest-related processes).   
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Second, the distinction found between cognitive and value related processes 

provides an expansion of the previously documented differential effects for relevance 

interventions (e.g., Hulleman and Harackiewicz, 2009).  Students who are resistant to the 

value-enhancement effects of relevance interventions may be approaching the activity in 

a primarily cognitive manner.  Even when relevance dosage appears high in the 

measurement tool (i.e., the student uses personal pronouns) the underlying experience 

may not be the same.  Future research in which efforts are made to further clarify this 

distinction may lead to more focuses methods with which to impact relevance perceptions 

for particular groups of students.   

Finally, the primary relevance degree dimension provides researchers with further 

insights into the extent to which various identity targets may foster relevance perceptions.  

In this study, Mendelian genetics was not perceived as relevant to most students’ career 

goals, other classes, or hobbies.  Overt efforts to specifically challenge these conceptions 

could provide researchers with a useful tool to foster increased perceptions of value (see 

Flum & Kaplan, 2006).  On the other hand, if the intervention focuses only on these 

identity targets, relevance perceptions may not be actively fostered in the sample.   

Implications for Science Education Research 

This study investigated relevance perceptions in the context of the junior high 

school science classroom.  As such, it was not just about motivational processes in 

general but also about relevance in relation to science related concepts.  Many researchers 

have sought to anchor science learning in everyday experience (e.g., Hagay & Baram-

Tsabari, 2011; Pugh, 2011; Williams, et al., 2004).  Stipek (2011) argued that perceived 

relevance is fundamental to increasing the long-term impact of science education.  My 
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research has several implications for this on-going effort.  First, this study supports the 

idea that students should be provided with as much opportunity as possible to explore 

ways in which what they are learning in science class is connected to them personally.  

The variation seen within the student narratives and the MDS maps indicated that 

relevance perceptions are quite variable.  Hence, rather than always using preconstructed 

connections, researchers working to influence relevance perceptions within the science 

classroom, should work with students to help them find and explore meaningful, personal 

connections.  It is these meaningful connections to identity targets that foster the kind of 

transformative experiences that lead to deep conceptual change (see Pugh et al., 2010a or 

National Research Council, 2011).  Activities that encourage the exploration of personal 

connectivity when coupled with more rigorous curriculum and standards may represent 

an ideal way to foster deep content knowledge while not neglecting the role of scientific 

identification in motivating students (see Stage, Asturias, Cheuk, Daro, & Hampton, 

2013). 

This study also has implication for research on the importance of value and ability 

beliefs in forming meaningful connections to science content (see Simpkins et al., 2006).  

I found students’ expectancy and value profile to have a substantial relationship with 

their relevance constructions in relation to particular content.  While the directionality of 

influence between domain general expectancy and value and patterns of perceived 

relevance cannot be inferred from the analyses, it is very likely that context-level 

relevance perceptions and more domain-general expectancy and value perceptions 

reciprocally influence one another.  It is also likely that other components of the Eccles’ 

expectancy-value framework, including cost, play an important role in this interaction.  
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Future research should address the role of these factors, particularly cost, in relevance 

perceptions.  In addition, future work that further examines the development of these 

STEM related valuations would help to elaborate the ontogeny of these differences.    

Finally, a number of science education researchers have documented a drop for 

many students in science-related interest and motivation in early adolescence (Anderman 

& Maehr, 1994; Vedder-Weiss & Fortus, 2011).  Vedder-Weiss and Fortus (2011), in 

addition to corroborating this decline for many students, also found that Israeli students in 

more democratic schools, which are more focused on personal choice and exploration, 

did not experience this documented drop.  My research on relevance has implications for 

this finding.  Students in the more democratic schools likely had more opportunity to 

consider and explore the personal relevance of what they were learning.  This would lead 

to the more defined and value-laden multidimensional conceptualizations of relevance.  

These more defined perceptions may help to sustain motivation during adolescence.  

Future work in which science motivation and identity-based relevance are further 

integrated with different types of educational environments may illuminate additional 

aspects of this phenomenon.    

Implications for Identity Research 

  This study tested and found support for an identity-based model of relevance.  As 

such, one final area of the research literature that this study has implications for is the 

identity literature.  A key part of identity formation is testing and exploring how aspects 

of the environment may challenge, refine, or integrate with the developing self 

(Berzonsky, 1994; Flum & Kaplan, 2006; Sinai et al., 2012).  The methods described in 

this dissertation provide an approach that researchers could use to examine this process 
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within the classroom.  The location of identity targets on the primary relevance degree 

dimension provides an indication of the extent to which particular self-targets have 

become integrated into the identity.  Distal identity targets could be challenged through 

exploratory activities and students’ proximal identity targets could be subject to 

additional rounds of refinement and exploration (see Sinai et al., 2012 for an example of 

this process within the literature domain).   

In addition, identity related processes have been shown to play a formative role in 

science learning (Archer et al., 2010; Brickhouse et al., 2000).  Student’s participation 

and engagement in a science related activity depends on their ability to find themselves in 

some way within the material (Carlone & Johnson, 2007; Kozoll & Osborne, 2004).  The 

methodology outlined in this dissertation provides an efficient and easy means for 

researchers to facilitate and examine these emergent identifications.  Regular journaling 

by students on how what they are learning connects to them personally in conjunction 

with periodic measurement of these perceptions using more quantitative means would 

afford a way to describe and intervene in particular ways for certain groups of students.  

This methodology could be particularly suited to examining identity-based constructions 

in groups who have typically been underrepresented within the STEM domains (Carlone 

& Johnson, 2007).  Further examination of the links between content specific identity-

based relevance and identity exploration and formation processes represents a vital next 

step in the evaluation of this work.      

Summary 

The results of this study provide researchers with a multidimensional conceptual 

model for relevance that is grounded in the experience of the student.  The structural 
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findings for each part of the model provide researchers with a more situated, 

phenomenological approach to relevance that informs the motivational, science education, 

and identity literatures.  Future research that continues to examine how a  

multidimensional identity-based view of relevance connects to each of these areas is 

certainly recommended.    

Implications for Practice 

 One of the primary goals of this study was to approach relevance in a situated 

manner, generating data that could inform classroom practice.  As such, the study 

provided a number of findings that have implications for classroom efforts to foster 

relevance perceptions as well as some considerations for teachers in thinking about 

perceived relevance within their students.   

 First, the data and analyses completed in this study suggest that asking students to 

write about how what they are learning is connected to them personally is an accessible 

and usable classroom practice.  It is a classroom activity that all students can complete, 

requires few materials, and has a number of positive classroom benefits.  In addition to 

the motivational gains for students documented by other researchers (e.g., Hulleman & 

Harackiewicz, 2009), the practice also provides teachers with additional information on 

their students.  Teachers who have the opportunity to read student narratives like those 

analyzed in Phase 1 would learn much about the interests, experiences, challenges, and 

goals of their students.  The insights they would gain about their students could lead to 

deeper and more meaningful relationships within the school setting fostering greater 

overall engagement in the learning process (Roorda, Koomen, Spilt, & Oort, 2011).  This 

could be particularly important in the science education context, as these types of 
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activities are not typically part of the classroom environment.  These activities could also 

easily be scaled-up and formalized to be used by students across their scientific learning, 

perhaps spanning single or multiple years.  Relevance reflections stored in a print or 

online journal could be used by students, teachers, and researchers to more closely 

monitor emerging relationships to scientific content.  These findings could in turn 

provide valuable insights into aspects of scientific learning progression, leading to a more 

developmentally appropriate relevance-based curriculum design (see Hagay & Baram-

Tsabari, 2011).  

Second, as teachers implement relevance enhancing activities it is important for 

them to keep in mind the nature of the prompt they are using within the classroom.  

Initially, teachers may not wish for students to explore both the contextual target area and 

the identity target areas at the same time.  Rather, they may want to provide students with 

a specific contextual or identity target to explore (see Chapter 2).  The curricular 

constraints of most science classrooms may lend itself to this more scaffolded form of 

relevance exploration.  However, teachers must also remember that constraining 

relevance in this way may limit its educational impact.  In this study, scaffolding was 

afforded on the first two essays.  The corresponding distribution data revealed a bump in 

the particular categories specified by the prompt (e.g., utility value and vocational 

connections).  Though most students still chose to explore connections on their own, a 

number decided to use the scaffolds.  Students who chose to use the pre-constructed 

connectivity frames may not have actually felt a personal connection to them.  In addition, 

the breadth of the prompt should also be a consideration.  In Phase 1 of this study I 

utilized a rather narrow prompt in the second essay (i.e., make a personal connection to 
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enzymes).  This was also accompanied by the lowest usage of personal pronouns in any 

of the four essays.  Teachers should keep in mind that a narrower prompt may lead to a 

more constrained and less substantive personal connection.  

In addition, the data collected in this study suggested that the underlying meaning 

of a particular relevance perception is likely to be quite variable across a classroom.  

Teachers and researchers should not assume that relevance constructions are the same for 

all students.  In particular, students’ expectancy and value perceptions in relation to 

science in general were found to be associated with different types of relevance 

experiences.  These different types of relevance constructions may necessitate variable or 

differentiated types of relevance interventions.  Interventions for students with 

expectancy-value levels similar to those in the “low” profile may need a more 

comprehensive approach, incorporating cognitive as well as value-related strategies.  In 

addition, these students’ low performance is an important consideration—it is difficult to 

find personal connections to cellular respiration if you are not sure what it is.  Relevance 

interventions for students with “average” levels of expectancy and value would need to 

address both domain-general and content-specific relevance factors.  Students should be 

encouraged to explore the connection of the content to self-aspects that go beyond the 

mundane, and highlight its value-laden potential.  For example, a student may be asked, 

“I know you understand that this content connects to your health but why is that 

important to you?”  For students in the “high” profile, these writing activities should not 

necessarily be considered as an end in themselves.  A next step in the process should be 

asking students to defend their connections (see the exploration model discussed in the 

previous subsection and elaborated in Flum & Kaplan, 2006).  This process could involve 



 173 

challenging students’ locations of items on the primary relevance degree dimension.  

Students would be asked to construct an argument as to why a particular item is located 

proximally or distally to the contextual area.  Consistent with other identity formation 

processes, this could strengthen perceived relevance, leading to more deeply held beliefs 

and convictions (Berzonsky, 1994; Flum & Kaplan, 2006; Sinai et al., 2012).   

Finally, it is also important to consider the experience of the teacher in fostering 

relevance perceptions.  Teachers have professional identities and particular educational 

approaches and beliefs that guide how they structure, organize, and teach within their 

classrooms (Lasky, 2005).  For some teachers the use of relevance fostering writing 

activities would synchronize well with their pedagogical approach.  These willing 

adopters should be encouraged to use, refine, and develop these journaling activities 

within their classrooms.  However, for others, fostering relevance may not be as salient to 

their educational views.  For these more reluctant teachers, the demonstrated benefits of 

these activities elaborated by other researchers (e.g., Hulleman & Harackiewicz, 2009) 

may provide an initial impetus for their use.  In addition, the ease by which the activities 

can be implemented and their broad appeal should also be highlighted.  Ultimately, a 

more structured system (e.g., a bound journal that could be readily accessed within the 

classroom) may be an optimal way to encourage implementation for these teachers.   

Limitations/Future Directions 

 Like all research, this study has a number of limitations that should necessarily 

qualify these results.  Regarding the study in general, my decision to utilize an open, 

mixed-methods, and iterative design necessarily raises concerns about bias and validity.  

The choice to use this approach was not arbitrary but grounded in the overall goals of the 
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study.  A more narrow methodology would have fallen prey to many of the problems this 

research was designed to circumvent.  As argued in the previous sections, I think the 

goals of the study were largely met.  However, the results of this investigation should be 

interpreted through the particular epistemological stance from which it grew.  Following 

Kaplan et al. (2012), I consider these results to be a “case” with subsequent data and 

analyses required on other “cases” before generalization is warranted.  This study did not 

test explicit hypotheses and was not designed to do so.  Rather it represented a first step 

in exploring the conceptual space of relevance from the students’ perspective through a 

multidimensional identity-based lens. 

Phase 1 

In addition to these more general limitations, there were several limitations related 

more specifically to the Phase 1 data collection and analyses.  First, the data collected and 

analyzed consisted only of student writings in relation to a particular classroom 

assignment.  While this added to the situated authenticity, it could also be interpreted as a 

weakness.  It is possible that a student may have had a rich relevance perception that was 

not articulated well through writing.  Future research in which student writing is 

combined with interviews and/or focus groups would further validate my results.  In 

addition, students’ desire to perform well on the classroom assignment may have 

encouraged them to write about connections that they thought would please the teacher or 

secure a satisfactory score.  Though teachers did not grade the actual essays, they did 

read them.  This was an important part of the overall study (allowing teachers to learn 

more about their students) but should also be considered when interpreting these results.    
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Second, the prompts used in Phase 1 to foster student exploration had some 

limitations.  The first two writing prompts provided students with several scaffolded 

options.  While this was deemed appropriate based on the context, it did artificially 

inflate some of the code levels in the distributional analysis.  In addition, a small but 

noticeable group of students wrote about multiple personal connections in their essays.  

This made coding and comparison problematic for these students.  In the future, one 

option would be to clearly specify as a part of the prompt that a single meaningful 

connection should be elaborated and described in the student narrative.  However, it is 

also possible that students who articulate multiple connections in an essay may have a 

deeper and more nuanced relevance construction—one in which several connections are 

perceived between the context and self.  Additional investigation into the nature of these 

multiple connections and the students who articulate them is certainly warranted and 

would shed light on this issue. 

 Finally, as a part of the qualitative analyses I utilized the presence of value-related 

words (i.e., interested or helpful) as indicative of value.  However, when considered in a 

larger sense the whole act of writing about personal connectivity—regardless of whether 

specific words were used or not—was inherently valuable.  Articulating how something 

is connected to you personally is in itself a value-laden act.  As such, requiring students 

to use value related word in order for it to be present might have constrained my 

emergent understanding of the actual experience of value fostered through the activities.  

In other words, examining the narratives for the presence of certain value related words 

may not have provided an accurate measure of the actual value perceptions.    
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Phase 2 

Several limitations should also be considered in relation to the Phase 2 

quantitative analyses.  First, it could be argued that the low reliability of several of the 

scales used on the general measure was indicative of problems in the overall response 

capabilities of the sample.  However, it is important to note that many of the scales did 

have satisfactory reliability.  As such, I contend that the low reliability on several of the 

scales, particularly the usually reliable achievement goal items, was primarily due to test 

fatigue (the achievement goal items were included at the end of the overall measure) as 

well as some degree of perceptual uncertainty regarding the particular constructs 

measured within this context.4   

Second, on the relevance measure I included a number of items that measured 

different aspects of emergent relevance dimensions.  For example, three items related to 

interest were included in the measure.  Two were centered on interest as a component of 

the identity targets and one was related to interest as a particular relevance lens.  

Evidence from the MDS maps suggested that students were able to make a distinction 

between these items (i.e., they were not always clustered together).  As such, I interpreted 

them in that manner.  However, the ability of students to reflect on these subtle 

distinctions between closely related constructs should be considered when evaluating 

these results.  In future versions of the relevance measure, I intend to clarify some of 

these issues through more overt articulation of what each individual item is specifying.   

Third, I concluded that the MDS maps for each of the three clusters indicated a 

distinct experience of relevance.  However, it is possible that the “average” group, with 

                                                
4 The low reliability also prevented me from investigating the proposed relationship 
between achievement goal orientation and relevance perceptions.  
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their moderate value and higher levels of expectancy, may have been responding in a 

performance related manner rather than elaborating their personal relevance conceptions.  

The group demonstrated very high integration between the most obvious relevance 

targets (body/health and family) and the contextual target area.  Considering their 

domain-general perceptions, this response may not have been about relevance but may 

have been more aligned with what they perceived to be the correct answer.  Future work 

in which a sample of students is selected for follow-up interviews may shed light on this 

issue.  In addition, it is also likely that other components of the Eccles’ expectancy-value 

framework, including cost, play an important role in this interaction.  Future research 

should also address the role of these factors, particularly cost, in relevance perceptions.     

Finally, a significant limitation of this study is that I did not measure changes in 

relevance perceptions over time—all of the findings in Phase 2 were correlational.  A 

pre/post design in which students’ initial expectancy and value could be contrasted with 

the measures at the end would have provided additional insights into the use of the 

student narratives as an interventional tool.  The aims of the study were more 

phenomenological and designed to elaborate a theoretical model not test explicit 

hypotheses.  However, future research in which multidimensional identity-based  

relevance perceptions are measured over time would provide additional valuable insights 

into the nature of these processes.   

Other Limitations 

 Several other general limitations that provide additional avenues for future 

research should also be considered.  First, the results of this study did not provide much 

insight into the purported connections between identity-based relevance and other 
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identity related processes.  In this study identity processes were essentially limited to the 

identity target components of the theoretical model.  Future work in which more overt 

efforts are made to link relevance perceptions to the actual measurement of identity 

related processes, particularly those related to identity exploration, would provide 

additional empirical support for the identity-based contention of this formulation.   

Second, this work measured relevance perceptions in 9th grade students in relation 

to the content area of biology.  It is probable that relevance perceptions may vary in other 

content areas where the contextual factors are markedly different (i.e., other content areas, 

other teachers, other schools, other academic levels, etc.).  For example, relevance 

perceptions in the domain of mathematics, where some content is readily relevant (e.g., 

calculating a percentage of a total) and other topics are much more abstract (e.g., 

polynomials) may mimic some of the diversity seen in relation to varying science content.  

Or, it is also possible, that students’ relevance perceptions in relation to mathematics may 

have a unique phenomenological structure.  The methodology presented in this 

dissertation would provide a means to examine this issue.  It is also of interest whether 

biology related relevance perceptions would vary in students of different ages (e.g., 

elementary school students or undergraduate biology majors).  The examination of 

identity-based relevance constructions across these varying contexts represents a rich area 

for future investigation.  In summary, this study provides a first step in examining 

relevance perceptions from a multidimensional perspective.  The guiding identity-based 

model of relevance is in its early stages of validation and elaboration.  Future work in 

which many of the limitations of this study are addressed will further expand 

understandings of this vital phenomenon.    
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Summary 

 I sought through this dissertation to elaborate and test a multidimensional 

identity-based model of relevance.  The data indicated that relevance was a complex 

perception in which connections between contextual targets and identity targets were 

filtered through a relevance lens.  In contrast to some of the other research on relevance, 

the use of mixed-methods in the study ensured that the data collected and the model 

specified were grounded in the lived experience of the students.   

Teachers, researchers, and students understand that relevance is an essential 

component of adaptive education.  This work provides teachers with a useful tool for 

fostering relevance in the classroom, researchers with a more nuanced multidimensional 

conceptualization of the phenomenon, and most importantly, helps students’ experience 

of relevance to be more clearly understood, allowing for deeper, more meaningful 

learning to occur.  Ultimately, relevance provides a backdrop for many other facets of 

adaptive education.  Learning, motivation, engagement, and other optimal outcomes are 

all linked to its perception.  Dewey (1902) argued that one of the main goals of education 

is to provide students with a “vital and personal experiencing” (p.23).  I contend, that the 

study described in this dissertation furthers this aim.  Relevance, conceptualized as a 

multidimensional identity-based perception, is the gateway to the type of meaningful 

learning Dewey described.   
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Date ___________________      Name _______________________________ 

Activity #1: Journaling 
 

Directions: This week we studied                    basic chemistry         .  

Think of a way that what we learned in science class this week connects to 

you personally. This connection could be to your goals, interests, hobbies, 

ideas, other classes, or any other aspect of your life.  If you can, try and 

think of your own connection (Option 1).  If you are having a hard time 

thinking of your own connection feel free to use one of the prompts at the 

bottom of the page (Options 2 or 3).  
 

Option 1: Make Your Own Connection.  This option is wide open.  Pick some aspect of your 

science class and connect it to something about yourself.  See what you can come up with. Now, 

describe the connection you picked in as much detail as possible in the space below.  In your 

answer explain the connection and why you picked it.  Make sure to describe why the connection 

is personally meaningful to you. 
 

Please circle the option number you choose:  1 2 3 
 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

_____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

Option 2: Maybe Try This Connection.  One easy way to make a connection is to think about 

how what you are learning in science could help you on a job in the future or connects to 

something that you like doing after school.  Try that and see what you can come up with.    

 

Option 3: Or, Maybe Try This Connection.  One common connection students’ make in this 

section is between       the element Carbon      and their           own body           .   Try and write 

about that and see what you can come up with. 

 

(OVER) 

MAKING 

CONNECTIONS

TO SCIENCE
AN EXPLORATORY ACTIVITY

APPENDIX A 

PHASE 1 SURVEYS 
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Date ___________________      Name _______________________________ 

Activity #2: Journaling 
 

Directions: This week we studied               enzymes         .  Think of a 

way that what we learned in science class this week connects to you 

personally. This connection could be to your goals, interests, hobbies, 

ideas, other classes, or any other aspect of your life.  If you can, try and 

think of your own connection (Option 1).  If you are having a hard time 

thinking of your own connection feel free to use one of the prompts at the 

bottom of the page (Options 2 or 3).  
 

Option 1: Make Your Own Connection.  This option is wide open.  Pick some aspect of your 

science class and connect it to something about yourself.  See what you can come up with. Now, 

describe the connection you picked in as much detail as possible in the space below.  In your 

answer explain the connection and why you picked it.  Make sure to describe why the connection 

is personally meaningful to you. 
 

Please circle the option number you choose:  1 2 3 
 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

_____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

Option 2: Maybe Try This Connection.  One easy way to make a connection is to think about 

how what you are learning in science could help you on a job in the future or connects to 

something that you like doing after school.  Try that and see what you can come up with.    

 

Option 3: Or, Maybe Try This Connection.  One common connection students’ make in this 

section is between       enzymes      and their           digestive system           .   Try and write about 

that and see what you can come up with. 

 

(OVER) 

MAKING 

CONNECTIONS

TO SCIENCE
AN EXPLORATORY ACTIVITY
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Date ___________________      Name _______________________________ 

Activity #3: Journaling 
 

Directions: Take a minute and think back through what you did or learned 

in your science class over the last week or so.  Now, try and think of some 

way to make a connection between what you did or learned in class and 

your own life.  In other words, how does what you are doing and learning 

in your science class connect to you personally?   

 

This connection could be to your goals, interests, hobbies, ideas, career aspirations, other classes, 

or any other aspect of your life.  In this essay try and think of your own connection(s).  
 

 

 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

_____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

 

(OVER) 
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Date ___________________      Name _______________________________ 

Activity #4: Journaling 
 

Directions: Take a minute and think back through what you did or learned 

in your science class over the last week or so.  Now, try and think of some 

way to make a connection between what you did or learned in class and 

your own life.  In other words, how does what you are doing and learning 

in your science class connect to you personally?   

 

This connection could be to your goals, interests, hobbies, ideas, career aspirations, other classes, 

or any other aspect of your life.  In this essay try and think of your own connection(s).  
 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

(OVER) 
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Date ___________________      Name _______________________________ 

 

(OVER) 

 

Activity #5: Mini-Journal and Survey 
 

Directions: Take a minute and think back through what you did or learned 

in your science class over the last week or so.  Now, try and think of some 

way to make a connection between what you did or learned in class and 

your own life.  In other words, how does what you are doing and learning in 

your science class connect to you personally?   

 
 

For your reference in the rest of the activity, describe your connection briefly in the space 

below: 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________ 

 

Now, answer each of the questions below about your connection.  Note: There are no right or 

wrong answers. 
 

I. Looking at the connection you made and described above, to what extent is it related to: 
 

 Not 

At All 
Minimally Somewhat Moderately  Highly  

1. Something you learned in class? 1 2 3 4 5  

2. An activity in class in which you  

    participated? 
1 2 3 4 5  

 

II. Looking at what within yourself you made a connection to, to what extent would you say it is 

related to: 
 

 Not 

At All 
Minimally Somewhat Moderately  Highly 

 

3. A learning goal you have? 1 2 3 4 5  

4. A career goal you have? 1 2 3 4 5  

5. An interest you have? 1 2 3 4 5  

6. Your body or health? 1 2 3 4 5  

7. Something you experienced? 1 2 3 4 5  

8. Your family? 1 2 3 4 5  

9. A skill you have? 1 2 3 4 5  

10. A hobby you have? 1 2 3 4 5  

11. Your other classes? 1 2 3 4 5  

12. Something that is helpful to you? 1 2 3 4 5  

13. Something that is enjoyable to you? 1 2 3 4 5  

14. Something that is important to you? 1 2 3 4 5  

15. Something that is interesting to you? 1 2 3 4 5  
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III. Looking at what within yourself you made a connection to, to what extent would you say it is 

related to: 

 Not 

At All 
Minimally Somewhat Moderately  Highly 

 

16. Your past? 1 2 3 4 5  

17. Your present? 1 2 3 4 5  

18. A little bit into your future? 1 2 3 4 5  

19. Far into your future? 1 2 3 4 5  

IV. Looking at the actual connection you made, to what extent would you say it is: 
 

 Not 

At All 
Minimally Somewhat Moderately  Highly  

21. Based on describing something about 

yourself? 
1 2 3 4 5  

22. Based on explaining something about 

yourself? 
1 2 3 4 5  

23. Based on comparing something in class 

and something about yourself? 
1 2 3 4 5  

24. Useful or helpful to you in some way? 1 2 3 4 5  

25. Interesting to you in some way? 1 2 3 4 5  

26. Enjoyable for you in some way? 1 2 3 4 5  

27. Important to you in some way? 1 2 3 4 5  

 

V. Thinking about the overall connection you made, to what extent would you say it: 
 

 Not 

At All 
Minimally Somewhat Moderately  Highly 

 

28. Is personally meaningful to you? 1 2 3 4 5  

29. Was easy for you to think of? 1 2 3 4 5  

30. Is related to your everyday life? 1 2 3 4 5  

31. Helps you understand something in a new  

      way? 
1 2 3 4 5  

32. Makes a difference to you in some way? 1 2 3 4 5  
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Participant ID# ______________________ 

Thinking About My Science Class 

 

Directions: Try and answer the following questions as honestly as 

you can.  All of your responses will be kept confidential.  There are 

no right or wrong answers.  
 

 

Sex: M     or      F   Date of Birth: ____________ 
 

Ethnicity:  Circle one below: 
 

White             Black        Hispanic          Native American          Asian/Pacific Islander/Indian subcontinent      Other 

 

1. How much do you like doing science? 
 

Not at all Very Much 

1 2 3 4 5 6 7 
 

2. Compared to most of your other activities, how useful is what you learn in science? 
 

Not at All Useful Very Useful 

1 2 3 4 5 6 7 
 

3. “I see myself doing science in the future.” 
 

Strongly Disagree Strongly Agree 

1 2 3 4 5 6 7 
 

 

4. Compared to most of your other activities, how important is it for you to be good at science? 
 

Not at All Important Very Important 

1 2 3 4 5 6 7 
 

 

5. Compared to most of your other school subjects, how good are you at science? 
 

Not at All Good Very Good 

1 2 3 4 5 6 7 
 

 

6. “I am concerned that doing well in science would hurt some of my friendships.” 
  

Strongly Disagree Strongly Agree 

1 2 3 4 5 6 7 
 

 

7. How upset would you be if you got a low grade in science? 
 

Not at All Upset Very Upset 

1 2 3 4 5 6 7 
 

 

8. In general, how interesting do you find working on science assignments to be? 
 

Very Boring Very Interesting 

1 2 3 4 5 6 7 
 

 

9. 
If you were to list all the students in your class from the worst to the best in science, where 

would you put yourself? 
 

One of the Worst One of the Best 

1 2 3 4 5 6 7 
 

 

10. “I consider myself a science person.” 
 

Strongly Disagree Strongly Agree 

1 2 3 4 5 6 7 
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11. How well do you expect to do in science this year? 
 

Not at All Well Very Well 

1 2 3 4 5 6 7 
 

12. “I can imagine myself being involved in a science related career.” 
 

Strongly Disagree Strongly Agree 

1 2 3 4 5 6 7 
 

 

13. How good would you be at learning something new in science? 
  

Not at All Good Very Good 

1 2 3 4 5 6 7 
 

 

14. In general, how useful is what you learn in science? 
 

Not at All Useful Very Useful 

1 2 3 4 5 6 7 
 

 

15. “I am concerned that the effort required to do well in science may not be worth it.” 
 

Strongly Disagree Strongly Agree 

1 2 3 4 5 6 7 
 

 

16.  How good at science are you? 
 

Not at All Good Very Good 

1 2 3 4 5 6 7 
 

 

17.  “Being involved in science is a key part of who I am.” 
 

Strongly Disagree Strongly Agree 

1 2 3 4 5 6 7 
 

 

18. How important is it for you to be good at science? 
 

Not at All Important Very Important 

1 2 3 4 5 6 7 
 

 

19. 
“I am concerned that doing well in science would cause me to have lower grades in other 

classes.” 
 

Strongly Disagree Strongly Agree 

1 2 3 4 5 6 7 

 

When answering these questions try and think about how you felt over the last few weeks 

in relation to your current science unit. 
 

  Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 
 

20. 
One of my goals in this unit was to keep 

others from thinking I am not smart. 1 2 3 4 5  
21.  

During this unit, it was important to me 

to look smart in comparison to my 

peers. 

1 2 3 4 5  

22. 
During this unit, I found the material we 

learned relevant to me. 
1 2 3 4 5  

23. 

One of my goals in this unit was to 

show my peers how easy learning 

science was for me. 

1 2 3 4 5  
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Remember: When answering these questions try and think about how you felt over the last 

few weeks in relation to your current science unit. 

 

  Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 
 

24. 
It was important to me that I did not 

look stupid during this unit. 
1 2 3 4 5  

25. 
It is important to me that I do not forget 

what I learned during this unit. 
1 2 3 4 5  

26. 
It was important to me that I learned as 

much as I could during this unit. 
1 2 3 4 5  

27. 

During this unit, it was important to me 

that my teacher would not see me 

struggling. 

1 2 3 4 5  

28. 

It was important to me that I improved 

my deep understanding of science 

through this unit. 

1 2 3 4 5  

29.  
I was concerned that I would not learn 

as much as I could from this unit. 
1 2 3 4 5  

30. 

During this unit, it was important to me 

that other students thought I was good 

at science. 

1 2 3 4 5  

31. 
I was concerned that I would not learn 

as deeply as I could from this unit. 
1 2 3 4 5  

32. 
I found what we learned in this unit to 

be relevant to myself as a person. 
1 2 3 4 5  

33. 

One of my goals in this unit was to 

really understand how science was 

connected to me. 

1 2 3 4 5  
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APPENDIX D 

PSYCHOMETRIC PROPERTIES OF RELEVANCE MEASURE ITEMS 

Table A.1 

Psychometric Properties of Relevance Measure Items 

Item* M (SD) Skewness Kurtosis  
A 1 4.23 (.76) -.81 .91  
A 2 3.69 (1.15) -.65 -.26  
C 3 2.86 (1.19) .01 -.84  
C 4 2.59 (1.27) .40 -.84  
C 5 3.07 (1.25) -.09 -.86  
C 6 3.78 (1.11) -.47 -.87  
C 7 2.78 (1.17) .04 -.81  
C 8 3.85 (1.26) -.85 -.33  
C 9 2.59 (1.26) .25 -1.04  
C 10 2.22 (1.17) .58 -.66  
C 11 2.18 (1.18) .77 -.28  
C 12 2.94 (1.23) -.03 -.90  
C 13 2.87 (1.32) .09 -1.07  
C 14 3.23 (1.27) -.26 -.89  
C 15 3.54 (1.21) -.56 -.53  
C 14 3.23 (1.27) -.26 -.89  
C 15 3.54 (1.21) -.56 -.53  
T 16 3.19 (1.34) -.09 -1.2  
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Table A.1 Continued 

Item* M (SD) Skewness Kurtosis  
T 17 3.39 (1.22) -.33 -.78  
T 18 3.43 (1.19) -.63 -.39  
T 19 3.40 (1.29) -.39 -.87  
B 21 3.40 (1.31) -.22 -1.22  
B 22 3.22 (1.26) -.13 -1.05  
B 23 3.02 (1.18) -.04 -.89  
B 24 3.04 (1.17) -.14 -.56  
B 25 3.39 (1.24) -.50 -.59  
B 26 3.05 (1.26) -.10 -.95  
B 27 3.30 (1.19) -.38 -.68  
G 28 2.99 (1.28) .03 -1.14  
G 29 3.55 (1.21) -.51 -.56  
G 30 3.32 (1.23) -.14 -.92  
G 31 3.48 (1.22) -.36 -.80  
G 32 2.95 (1.21) .10 -.82  
*Letter preceding item number indicates the original general model designation (A = 
Contextual targets; B = Relevance lens; C = Identity targets; T = Time; G = General 
perceptions). 
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Figure A.1.  MDS maps for male and females students showing the location of the four 
factors. 
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Figure A.2.  MDS maps for male and female students showing location of identity targets 
on primary relevance degree dimension.   
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Figure A.3.  MDS maps for male and female students showing location of relevance lens 
components.   

 

 



 
 

215 

Advanced

Regular

Identity 
Targets 

Relevance 
Lens

Contextual 
Targets

Time 
Components

General 
Components

Distal Identity 
Target Items

Affective/Value 
Items

Explanatory 
Items

Contextual 
Target Items

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A.4.  MDS maps for advanced and regular students showing the location of the 
four factors. 
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Figure A.5.  MDS maps for advanced and regular students showing location of identity 
targets on primary relevance degree dimension.   
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Figure A.6.  MDS maps for advanced and regular level students showing location of 
relevance lens components.   
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Figure A.7.  MDS maps for White and Black students showing the location of the four 
factors. 
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Figure A.8.  MDS maps for White and Black students showing location of identity targets 
on primary relevance degree dimension.   
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Figure A.9.  MDS plots for White and Black students showing location of relevance lens 
components.   

 

 


