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ABSTRACT 

 

 

In this dissertation, I study those research practices and values which limit trans-

disciplinarity among academics of science teaching and learning.  I consider trans-disciplinarity 

an ethically-imbued practice that enables thinking about the productivity of our research 

practices and makes possible flows of connectivity in the generation of our research landscape.  

To study our limits and their possible re-configuration, I make use of critical materialist 

methodology, particularly the approaches of genealogy and cartography characterized by 

philosophers Foucault, Deleuze, and Guattari.  Specifically, I use genealogy to study the 

historical generation of norms in academics’-of-st&l research practices, and their influence on 

our current (2015 – 2018) landscape generation.  Through mapping logics, values, and practices 

associated with our research norms and our material (e.g., affective, intellectual, and spatial) 

responses to them, cartography enables an explorative entry into how our research landscape is 

constructed, constructing, and re-constructible.   Further, cartography possibly generates our 

increased awareness of how ethical contemplations involved in the minutiae of our practices 

make our resisting or enabling continued landscape differentiation. 
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DEDICATION 

 

 

I dedicate this study to those practices which value non/human life and connectivity. 
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CHAPTER I: 

CARTOGRAPHIC ENTRIES 

Stimulating Dissertation Inquiry through Event 

 “Oh, and I will pay for you to go to one of these conferences a year,” one of my Master’s 

thesis committee members told me, pointing to a sheet of science teaching and learning 

conferences she had posted on our lab room wall.  We had briskly walked in through the front 

door to our lab community room, boasting a large meeting table, a couple refrigerators, desks for 

a half dozen graduate students, and books – lots and lots of books.  The comment took me by 

surprise.  “I am not a student in Kara’s department,” I thought, “and she’s willing to pay for me 

to attend a conference?”  As a Master’s student in physics, I was at first hesitant to join Kara’s 

education-oriented research group, despite my interests in completing an astronomy education 

thesis. I considered the disciplinary study of education low-ranking in status, though I never 

questioned why or the specific nature of the continuum to which I subjected it.  With much 

prodding from my physics department committee member, I eventually became involved in 

Kara’s research group.   

In the writing of this study, I continue to reflect on the list of conferences Kara posted on 

the wall, as I write, ten years after their occurrence.  Perhaps it was the juxtaposition between 

Kara’s many invitations toward me and her expression toward the specific conference about 

which I asked.  The title of this conference projected its research alignment toward our multi-

disciplinary lab.  However, in response to my interest in this conference, Kara’s usual 

enthusiastic tone changed to something like sadness or despondence, maybe irritation.  These 
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perceived affects propagated other lines of response in me:  the name of the conference, and my 

perception of it and its attendees as “other” to “us.”  In this study, I begin mapping an 

interrogation of communal limits generated between and among academics of science teaching 

and learning.   

I use the presently described encounter with my committee member Kara as a 

Deleuzeguattarian event, spawning a litany of thought, affects, movements and entangled 

articulations, always surpassing that which is written (as dissertation document), and yet also 

enabled through dissertation writing.  When I began considering a doctoral program on research 

in science teaching and learning, for example, one question of import to me, as an aspiring 

methodologist, was where do I fit in?  In my surveying prospective journal and conference 

outlets, I noticed that there were multiple conferences with overlapping foci, some more 

disciplinary-oriented and some more generic to science education.  However, numerous 

publications did not have apparent disciplinary differences, but invoked differing vernacular 

based on methodological approaches – such as theoretical frameworks, or attunements – such as 

schooling level under study.  They also had differing levels of prestige associated with them.  

Concurrent with my developing sensing about where I fit in, was my curiosity about the extent to 

which the presence of these differing research outlets divided academics’-of-st&l material 

connecting. 

In addition to learning about academics’-of-st&l consideration of these communities as 

differing in their boundedness through my surveying literature and conferences, I listened to one 

academic-of-st&l characterize me as, “one of them,” seemingly annoyed, before I knew to which 

of the “thems” in the field of research on science teaching and learning he was referring.  

Another academic-of-st&l told me, “If you go to study with that [science education researcher 
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who studies high school physics teacher professional development], you will not be studying 

physics learning.”  It seemed that academics-of-st&l conceived of their work as disconnected 

according to logics and modes of practice to which my own sensing was yet undifferentiating. 

The prospect of moving into differentiated territories, carried with it affective discomfort 

for me.  In my undifferentiating moment, I did not sense a need to dis/identify with any 

intellectual, affectual, or spatial activity between and among academics-of-st&l.  The apparent 

need to establish my connection to academics’-of-st&l research landscape according to pre-

established flows of practice seemed to be formulated according to logics toward which I was 

(philosophically) uncertain of my alignment and commitment.  In responding to this need, I felt a 

push toward exposing myself as “identified” when I might otherwise wish to be continuously 

connecting and indentify-ing. My curiosity about academics’-of-st&l research community 

boundaries piqued my interest in studying them for my research.  Furthermore, I became 

interested in the use of a methodology called critical or “new” materialism used by social 

research methodologists to generate understanding of social phenomenon as connectible and 

relational, rather than differenced and identifiable.  In the next section, I introduce characteristics 

of critical materialism in addition to how I make use of it in my inquiry of academics’-of-st&l 

research practices and values. 

Critical Materialist Method in This Study 

Critical materialism makes use of “multimodal methodology,” tracing, “the complex and 

reversible causalities that run between different levels of the social system and especially 

between the microlevel or everyday, and the macrolevel or structural” (Coole & Frost, 2010, p. 

32).  Because these zig-zagging analyses through micro- and macro- levels are unique to the 

researcher contemplating them and interpreted differently by the analyses readers, Barad (2007) 
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suggested that critical materialist methodologies are diffractive – each arrangement of research 

productions make possible differing knowledges.  In my study, I consider myself producing a 

unique drawing or map of academics’-of-st&l territories, practices, and values (which could be 

otherwise), based on interviews with some academics (and not others) and document analyses of 

some documents (and not others).  My micro-level tracings of this map might regard those 

activities of academics-of-st&l that align (or do not) to my macro-level tracings of research 

norms.  Were another researcher to engage in the same studies, the effects of their engagements 

would be different than my own.   

In other words, critical materialism is not concerned with truer findings as with, for 

example, quantitative reliability techniques.  Its methodology is not even concerned with 

normative identification of reduced findings at all.  Rather, critical materialist practices produce 

differing interrogations into what social-material practices make possible in terms of their 

material effects.  For example, Kayumova et al. (2018) and Gutiérrez (2009) interrogate how 

science, technology, engineering, and mathematics (STEM) equity efforts solely focused on 

providing education access and opportunity to individuals with agency detract from efforts that 

examine “issues of power in the structural cultural, and curricular organizations of learning, 

which might be consequential, if not complicit, in maintaining inequities at the societal and 

individual level” (p. 5).  Consequently, they seek to re-conceptualize agency as relationally-

imbued, and the possible material effects of this reconceptualization toward enabling children to 

respond to naturalcultural injustices in their communities and beyond. The use of concepts in 

critical materialism, such as Kayumova et al. (2018) use of agency, is the subject of the next 

section in this chapter. 
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Using Philosophical Concepts 

In this section, I seek to follow the contour of concepts in the development of my inquiry 

of academics-of-st&l.  Some researchers have described that beginning inquiry with the use of 

concepts rather than method enables different kinds of thinking then the kind produced by 

“dogmatic practices of traditional research” (Mazzei, 2017, p. 675).  These researchers argue that 

such shifts in inquiry involve a movement toward philosophy, rather than the methods of the 

social sciences.  While some of the differences between philosophy and the use of science 

applied to the study of the social will be discussed in Chapter II and beyond, for now it is 

important that the reader think of concepts as stimulated through events, or problems, such as my 

affective response to an apparent need to enter the research landscape of academics-of-st&l as 

already identified.   

To think through this event, which continues throughout this study, I embark on firstly 

conceptualizing academics-of-st&l as a productive collective, or agencement. I then explore how 

every agencement’s activity generates some things and not others, and consequently, how their 

productivity is ethically imbued.  In this consideration, I ask, toward what ethics does my study 

write the agencement of academics’-of-st&l possibilities in their generation of a research 

landscape?  Finally, I consider how the exploration of affective intensities shared in my 

interview engagements with academics-of-st&l point my analysis toward our concerns regarding 

our limits.  I thusly use concepts of agencements, limits, trans-disciplinarity, ethics, and 

affectivity to characterize my study as a study of limits through a method of affect.  Each of 

these concepts will next be discussed in an individual subsection. 
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Re-conceptualizing bodies and collectives. 

…a nomadic body is a threshold of transformations.  It is the complex interplay of the 

highly constructed social and symbolic forces.  The body is a surface of intensities and an 

affect field in interaction with others.  – Rosi Braidotti (2012, p. 35) 

 

In the quote above, philosopher of inquiry, Rosi Braidotti spoke of a human’s body as 

multiplicitous – somewhere inbetween its past codable formation and its possibilities.  The 

body’s possibilities, she suggested, are shaped by desire, which moves forward “between the ‘no 

longer’ and the ‘not yet’” (p. 32).  Accordingly, Braidotti conceptualized a method of study that 

differs from those that concern bodies’ past formations via methods of description and 

representational ascriptions, or those methods of critique which produce (negative) categories of 

social doing and being.  Braidotti is interested in an affirmative approach to critical theory (p. 37) 

through hope, “dreaming up possible futures, an anticipatory virtue that permeates our lives and 

activates them” (p. 36-37).  In an attempt to an affirmative method toward the social, Foucault 

(1984) described his method of genealogy:  

The critical [interrogation] of ourselves has to be considered not, certainly, as a theory, a 

doctrine, nor even as a permanent body of knowledge that is accumulating; it has to be 

conceived as an attitude, an ethos, a philosophical life in which the critique of what we 

are is at one and the same time the historical analysis of the limits that are imposed on us 

and an experiment with the possibility of going beyond them. (p. 49 - 50) 

 

In the study of limits, Foucault suggested that we may also learn how we might move beyond our 

limits.  The study of moving beyond limits was what Deleuze and Guattari call antigenealogical 

modes of landscape re-configuration (Deleuze & Guattari, 1987) or cartography (Deleuze, 1988).  

Each of these philosophers – Braidotti, Foucault, Deleuze and Guattari – describe nomadic 

methods to the study of the social that are both post-humanist and post-anthropocentric 

(Braidotti, 2012, p. 25).  These methods re-write one’s subjectivity as produced (“self” as 

assigned and understood through power relations, e.g., to whom or what is “self” in response?) 
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and transitory, rather than inherent, fixed, and therefore knowable (“self” as possibly authentic 

and knowable).  Accordingly, instead of defining social arrangements that might enabling social 

good or freedom, such as in liberal humanism (Arthur & Shaw, 1991), these philosophers are 

interested in methods that conceptualize humans as multiplicities and always already possibly 

different than they once were.  This conceptualization shifts concepts and ethics surrounding 

social good and freedom to the present moment.  Methodology possible fosters this shift when 

researchers are considered as nomads, inquirers who do not know to where they go, but whose 

experiments will enable their multiplicities – their movements through limits.   

In this study, I aim to practice these philosophers’ methods by mapping between and 

among academics-of-st&l.  For example, whereas these academic bodies, considered external to 

me, may be rendered an object of study, distant and therefore objectifiable, a study of n, I 

consider my study n-1. Academics-of-st&l are “thresholds of transformations” between and 

among which I also transform.  In rendering bodies as thresholds, academics-of-st&l, a 

functioning, productive collective, may be rendered an agencement.  Bangou (2013, p. 146) 

writes that an “agencement” – translated from Deleuze and Guattari’s work (1987) as 

“assemblage” by other critical materialist scholars – though affected by social forces, is 

unpredictable in its future formulations/ings.  This is because an agencement is “bounded to 

circumstances and, as such, are ‘in constant variation, are themselves subject to transformation” 

(Deleuze and Guattari, p. 82 as cited by Bangou, p. 146).   

Deleuze and Guattari theorized that every agencement is an order-word, a relation 

between a statement and a virtual attribute.  That academics-of-st&l, myself included, might be 

named an agencement by this study regards the spatio-temporal coordinates of this study (United 

States, 2016 – 2018) and its eventing.  For example, I changed the phrasing of study participants 
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from “science education researchers” to “academics-of-st&l” because I learned that some 

participants did not wish to be called “science education researchers” based on a normative 

perception that science education researchers are trained in and produce research from education 

departments.  Some of those academics-of-st&l not wanting to be called science education 

researchers included agencements who considered themselves discipline-based education 

researchers (DBERs).  DBERs named themselves from a series of academic and governmental 

texts primarily produced in the 2010s, which I will explore at length in later sections, and 

comprised academics-of-st&l who considered their education research embedded in a particular 

discipline, such as chemistry or physics.  However, all of the study-at-hand participants agreed 

that “academics-of-st&l” was an appropriate naming of their agencement, even those who did not 

care to be identified, including participant Wallace: 

Michelle:   How would you define yourself in terms of your -- would it be an 

academic of science teaching and learning?  Would it be a science 

education researcher, biology? 

 

Wallace:   ‘Science teaching and learning’ is probably a good – yeah.  A scholar in 

the field of science teaching and learning. I don’t really think about it too 

much in those terms -- But – 

 

Michelle:     But it’s not very important to you? 

 

Wallace:   It’s not very important. 

 

Thus, I consider academics-of-st&l an agencement, whose arrangements and productions may be 

parsed as other agencements for the purposes of other (research) productions.  I order words into 

the phrasing academics-of-st&l as an agencement in order to produce a cartography engaged 

with the study of particular limits on our transformations. In the next section, I describe a 

philosophical conceptualization of the formation of limits in social activity.  These limits will 
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then be explored as having ethical implications in terms of what they make im/possible for 

academics’-of-st&l connectivity and landscape generation.   

Limits.  In the previous section, I began by describing the possibility of methods taken to 

the social as making use of an “anticipatory virtue” (Braidotti, 2012, p. 36 – 37). That is, method 

makes possible contemplating landscape re-configurations.  With Braidotti, I ask, to what ends 

would our agencement (which she translates as assemblage), academics-of-st&l, hope for our 

landscape re-configuration?  With Foucault, I consider how this is a study of limits.  In the study 

of limits, we learn wherefrom we desire to do as we do.  We may also learn what we are doing 

that disables our and others’ freedom of movement and thought across perceived boundaries.  

These investigations require critical interrogation of forces pushing our desiring in particular 

directions, and not others (Foucault, 1984; Surin, 2011).  Because the directions of our practices 

make some material things possible, and not others, such as differentiation or connectivity, our 

research practices – or methodological choices – might be rendered non-neutral, or ethically 

imbued.  I next detail a specific mode by which research practices might be conceptualized as 

ethical, and by which some researchers have considered methodological choices applied to the 

social a “war” ground (Lather, 2004). 

Thinking with Foucault, I consider how limits between and among academics-of-st&l 

may be considered “dividing practices.”  This analytic relies on an assumption that social activity 

is always already connected.  While some analyses on the social make use of (and also generate) 

apparent differences in social phenomenon based on geographic location, communities of 

practice, familial traditions, and cultural belonging, for example, through categorization, other 

analyses render the social as connected (e.g., Hickey-Moody, 2015).  Foucault (1980, 1984) 

considered dividing practices among the social, an important analysis (Rabinow, 1984) to which 
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he devoted his studies, including the normalization of separating “the mad” from public view 

(Foucault, 1988).   To do this, Foucault used a method he characterized as “genealogy” to 

interrogate how the repetition of any given practice makes the practice seem normal (Rabinow, 

1984).  When a practice has been normalized, Foucault considered that the value-orientation of 

the logic informing the practice is no longer thought about, and with it, the effects it has on the 

social, including the de-valuing of non-normative practices/practitioners (see Figure 1).  

Aligning one’s practices with norms thusly has implication for one’s social value, thereby 

stimulating desire to repeat those practices which simultaneously differentiate.   

Foucault is thusly concerned with the logics informing the need – or what Deleuze and 

Guattari (1977, p. 5) would call “desiring” – for sustaining dividing practices. To address these 

concerns, these philosophers interrogate the extensional component of logics informing social 

practices.  For example, the logics informing dividing practices can be studied as extensional to 

capitalist logics involved in coding otherwise connected material entities and processes into 

commodities to assign them value.  In the same way that non-living material flows become 

commodified into products with particular value on the market in capitalism, differentiations 

made among the social enable stratification, hierarchizing and exclusion of individuated bodies 

(Foucault, 1984/1990). 

 

Figure 1.  Landscape illustration of normalized practice’s production of ideal practice 
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In Figure 1, each of the black dots is a possible practice.  Those practices that are similar 

to one another are closer together.  Accumulation of like practices in a social field is not without 

effect.  Because all practices must register with one another – or be in response with one another 

in order to be included within the landscape – an accumulation of any particular practice creates 

a weight in the landscape of practices, much like the deepening of a gravitational potential well, 

toward which all other “unlike” practices appear distant, or less attractive/ed.  By the mere 

accumulation or repetition of practice, then, distant practices appear non-ideal, even deviant.  

With the rendering of some practices as deviant, or less than ideal, those researchers enacting 

these practices may also be rendered as less valuable.    

As an example of the effects of normalized practice in research on the social, over the 

past century, scientific practices applied to the social have been normalized, operating under the 

guise of producing neutral knowledges via reduction of bias and numerical validity analyses (this 

will be explored in more detail in Chapter III).  In response, qualitative researchers have 

produced journal volumes and manifestos of critique regarding these practices’ alignment with a 

humanist project of progress at a time of unprecedented social stratification and global 

destruction.  For example, Braidotti (2013) described that academia itself has become 

increasingly stratified to the point that disciplines produce siloed knowledge doing little to 

advance solutions to present global crises.  This is partly because disciplines are silos themselves 

– differentiated, productive collectives – generated according to capitalist logics valuing 

continuous differentiation and commodification of knowledge. Critiquing disciplinary striations 

and consequent productivity, including the humanities’ negligence toward the training of 

disruptive practices to social injustices, Braidotti (2013) offers trans-disciplinary ethics, which I 

explore in the next section. 
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Trans-disciplinary ethics.  Unlike in disciplinary-centered practice, where an academic 

creates knowledge generation schemas aligned with the research norms and language invoked by 

their individual discipline, Braidotti (2013) conceptualizes trans-disciplinarity as a method that 

produces disciplinary hybridization through “de-familiarization of our habits of thought through 

encounters that shatter the flat repetition of the protocols of institutional reason” (p. 169).  In this 

statement, Braidotti speaks of institutional reason in a critical form, as though the reasoning in 

which we are trained – via the institution of disciplinary practice or the increasingly capitalistic 

university – might be resisted, even rewritten.  Braidotti (2013) calls on trans-disciplinary 

practice within the university to look like “the society it both reflects and serves…a globalized, 

technologically mediated, ethnically and linguistically diverse society that is still in tune with 

basic principles of social justice, the respect for diversity, the principles of hospitality and 

conviviality” (p. 183).  Such an approach, she argues, would make use of conjoined science-

humanities-arts efforts concerned with the production and effects of knowledge generation, 

rather than siloed disciplinary efforts that produce specialized knowledges.   

Considering trans-disciplinarity an ethically imbued practice, aligned with ethics that 

keep thinking about the productivity of research on the move, in addition to producing flows, in 

this study, I study those practices which limit trans-disciplinarity among academics-of-st&l, 

namely dividing practices.  In particular, I will make use of genealogy (Foucault, 1980) and 

cartography (Deleuze, 1987) characterized by philosophers.  I use genealogy to study the 

historical generation of norms in academics’-of-st&l research practices, and their influence on 

our current (2015 – 2018) landscape generation.  Through mapping logics, values, and practices 

associated with our research norms and our material (e.g., affective, intellectual, and spatial) 

responses to them, cartography enables an explorative entry into how our research landscape is 
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constructed, constructing, and re-constructible.  Cartography resists use of capitalistic logics 

applied to the social through what Foucault (1984) called “patient labor” in the critical reflection 

of practices and their productivity (p. 50).  Cartography further makes possible academics-of-

st&l increased awareness of how ethical contemplations involved in the minutiae of our practices 

abide by or resist continued landscape differentiation.  In the next section, I explore an example 

of how dividing practices have ethical implications for academics’-of-st&l connectivity and 

livelihood.  I use this example to explore how affectivity in research relations can point inquirers 

toward the ethical considerations involved in landscape generation. 

Affective intensities.  Cartography weaves together my material (e.g., affective, 

intellectual, spatial) responses participating in and questioning with (Jackson & Mazzei, 2012) 

academics-of-st&l  the generation of our research landscape, one response including the material 

production of this study. When thinking about my affective responses to norms present in the 

methodological practices of academics-of-st&l, I often survey a moment shared with one of my 

study’s participants (the selection of which will be described in a later section), Lynn, whom I 

considered an academic-of-st&l very different from me in research practice and in academic 

currency.  In August 2016, when our interview took place, I was more broadly in angst regarding 

my understanding of the meaning of theory in education research.  Both my department 

requirements and the conferences where I hoped to present required exhibiting my studies’ 

theoretical framework to be deemed acceptable.  Coming from the sciences, I had an 

understanding of theory which did not easily translate to research on social phenomenon.  In 

particular, I conceived of scientific practice as constructing variables and specifying relations 

between them: functions (Deleuze & Guattari, 1996). Scientific theory comprised an 

accumulation of such functions to describe behavior or definition of a phenomenon with some 
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confidence.  However in education research, theory appeared to have multiple meanings: a 

method (Walls, 2016), a philosophy (Roth & Lee, 2007), or de/pre-scription of social 

phenomenon (Leach & Scott, 2003). 

If I was uncertain about the meaning of theory in my own study, as well as each of the 

study’s participant’s understanding of theory, how could I possibly explain my study’s method to 

participants?  Partly to sort through my own questions regarding the appearance and use of 

theory in research, and partly to survey academics’-of-st&l usage of the term, I asked some 

participants about their experiences with theory.  I remember fumbling over my words to 

participant Lynn when describing my research, but she afforded me an opportunity to connect 

with her regarding theory. 

Lynn:   Our [program’s] PhD students’ studies tend to focus on the college level, 

not on the K-12 levels.  There are a couple of reasons….And so I 

recognize a lot of the words from the theory-based. But it’s not in my 

blood at this point. 

 

Michelle:   I don’t think it’s in my blood yet.  I’m trying to get it there.   

 

Lynn:   Okay.  It will get there eventually.  We all know that doing a PhD is 

learning more and more about less and less.  The mathematical equivalent 

of the delta function, if you remember that from your math background. 

 

Michelle:   Oh definitely, yeah. 

 

Despite the ways I thought of myself differently from the Lynn, the norm of theoretical practice 

in our connected research landscape seemed to require our response – our positioning our 

individualized-selves and -research in relation to a norm. In this positioning, we shared an 

affective response regarding our distance from the norm: we compared our flows of activity to 

flows of “blood,” with our livelihoods as academics-of-st&l at stake.  This connected affectivity I 

conceived of as enabling my entry to a shared study of academics-of-st&l, who were otherwise 

different from me per their status of ‘participant’ in the study and ‘already-faculty’ in academia.   
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 As in my interview event with Lynn, I use affectivity as a resource for locating limits in 

academics’-of-st&l dis/connectedness; also for their signaling academics’-of-st&l 

transformations.  Thinking with philosophers Deleuze and Spinoza, Hickey-Moody (2015) 

described that affect is a starting place for methods on the social because of their sensitivity to 

human emotions – “how embodied capacities are increased or decreased by sounds, lights, 

smells, the atmospheres of places and people,” changing people’s attachments to objects and 

subjects (p. 80).  The study of academics-of-st&l affective responses to their communal 

connectedness, then, enables building awareness about how our present directional possibilities 

are connected to our experiences.  Our bodies are agencements themselves, comprised of 

interacting media – e.g., blood, bones, muscles – connected and productive, responsive to one 

another and therefore endlessly materially changing in their configurations.  They consistently 

re-make themselves through their “relations, interests, the contexts in which they live,” partly in 

our thinking about our material encounters (p. 82).  Thusly, our consciousness and imaginations, 

developed from our relational, environmental responses, shape the body’s possibilities (p. 82).  

Without relationally-generated affectivity, bodily responsivity through thought and motion is 

impossible.  Accordingly, the study of affect, or affect as method, is necessary toward making 

possible new mixtures of thought, changing research landscapes (p. 85).   

I consider the creative modes by which I map with academics-of-st&l our research 

landscape, an aesthetic by which our body’s transform in its responsivity, through thought and 

affect, to landscape productions.  This analysis partly comes through the coding of our 

affectivities – as responsive to power relations forcing production of ourselves as identifiable 

subjects.  It also comes through those unpredictable moments with participants, like the one 

shared with Lynn, a product of the mapping, making possible unforeseen terrains of 



 

16 

 

dys/connectivity (MacLure 2013). Toward this latter form of mapping, MacLure (2013) wrote, 

“[Coding] handles poorly that which exceeds and precedes ‘capture’ by language, such as the 

bodily, asignifying, disrupting (and connecting) intensities of affect” (p. 170).  In order to resist 

those methods desiring capture of the human subject and human processes as fixed rather than 

constructed, MacLure (2013) encouraged researchers toward methods which produce what 

coding misses. One such analysis may be attention toward uncomfortable affects which threaten 

our certainties (about humans and human phenomenon as essentializable), which signal and 

enable our study of the (uncodable) complex embodied relations with the things which we study. 

These moments in our studying may be considered “hot spots” or “intensities” that “glow” as 

they keep thinking in motion, resisting capture in their strangeness (MacLure, 2013, p. 173).  

Throughout my writing, I consider these moments Deleuzeguattarian events which enable 

concept re-formulation in differing contexts and lines of analysis (see Chapter II).  

Considering the norms within research on science teaching and learning, often empirical 

and reductive like science, in this section, I have explored how philosophy might extend my 

inquiry on the social by shifting me into concerns of which practices I/we invoke and for what 

reasons, rather than their alignment to norms in the research community.  Thusly, critical 

materialism focuses my attention toward the materiality of my research design, engaging me 

with the material consequences my work has for me, for those whom read my work, and also for 

our connectivity in the research landscape we, as academics-of-st&l, implicate.  In the remaining 

sections of this chapter, I describe my use of critical materialist concepts to guide my 

researching, reading, and writing about the research practices and values of academics-of-st&l.   
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Researching 

In my initial inquiry of academics-of-st&l research practices and values, I did not begin 

with a critical materialist methodology.  My doctoral coursework in methodologies, in particular 

qualitative methodologies, influenced my interest in making use of and practicing according to 

differing assumptions, such as those used in critical materialism.  In this section, I discuss shifts 

in my methodological practice, from conceptualizing disciplinary siloes generated between and 

academics-of-st&l as natural and discoverable, to conceptualizing them as constructible and re-

configurable with critical materialism.  Detailing this shift is important because it makes 

apparent how critical materialism relates to other kinds of methodologies commonly used among 

researchers of the social.  In my discussion of my changing formulation toward critical 

materialism, I will also present how my use of the concepts explored in the previous section 

manifest in the minutiae of my practices in this dissertation texts’ generation. 

Initial Formulation 

At the beginning of my doctoral program, I was versed in reductionary research logics 

and practices.  My questions toward educational contexts had been ‘what are students’ 

misconceptions’ and ‘how can learning be facilitated in the instruction of particular objectives?’  

The overarching emphasis discerning factors that enable learning, where learning manifested in 

changes manifested in students’ written or selected responses on assessment questions before and 

after instruction.  Using a backward design approach (Wiggins & McTighe, 2005), where I 

generated assessments before instruction to narrow and guide my instruction, the development of 

assessment questions defined what mattered in my teaching contexts.  In some sense, 

assessments and students’ responses to them defined the meaning of learning.  Students’ 
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responses were the reduced form of the learning that had occurred that mattered to me, and 

therefore must matter to them in the use of these assessments to assign their grade. 

As I began think about how to methodologically approach my  interests in academics’-of-

st&l  research practices and values, in 2013 and 2014, I decided that an exploratory, embedded 

case study design (Yin, 2013), such as the one illustrated in Figure 2, could help me and other 

academics-of-st&l understand how science education and DBER communities defined 

themselves (e.g., Godfrey & Parker, 2013) and their relationships to one another (e.g., Akarsu, 

2010).  To attain what Seidman (1997) called a representative sample of participants, through 

email invitation I recruited up to four academics from the four major DBER communities 

(biology, chemistry, geology, physics) specified by literature on science faculty with education 

specialties (SFES; Bush et al., 2008), as well as engineering education and a slightly larger 

sample diversely-practicing academics calling themselves more generally, “science educators.” 

Each of the recruited participants were chosen based on their contribution to this research 

landscape for ten or more years, such that they might have robust accounts of their research 

communit(ies) as similar and different to others. Further, so as not to skew my understandings 

based on location-based similarities, I invited participants whose home institutions spanned a 

large portion of the United States.  Within each of these differentiated communities, I also 

attempted to invite participation from academics-of-st&l of differing institution types, research 

orientations, and genders to garner potential variation in normative community participation 

based on these attributes, though none of these attributes were used in classifying participants 

responses.  Over a two-year time span (2015 – 2017), I asked twenty-seven academics-of-st&l 

across eleven states and nineteen institutions about their experiences and choices participating in 

science teaching and learning research communities.  Participants were invited to create their 
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own pseudonyms, and when study exposition required, I chose or asked participants to assign a 

gendered pronoun to coincide with the chosen pseudonym.  In considering my case study 

exploratory, I used the authority of a published text (Yin, 2013) to assign credibility to any 

methodological changes.  

Formulating study of academics-of-st&l in this way coincided with research assumptions 

that a meaningful reality exists independent of one’s experience of it (elaborated in Chapter II).  

In my study, the assumption of a reality of each community as distinct and generalizable was 

apparent in my research questions:   

1) how is each science teaching and learning community defined;  

2) what are the cultural practices and values in each community; and  

3) how do these practices differ from one community to the other?   

By answering these questions through my method, I would be identifying the communities as 

“things” that have “thingness,” continuing to objectify them per my assumptions that they were 

objectifiable (Tairako, 2018).  However, in some of my qualitative courses, I began 

contemplating how bounding any person or collective as a case is dangerous in how it makes 

particular knowledges about the collective possible, including its commodification, stratification, 

and hierarchization (Berlant, 2007).  In the next section, I explore how these contemplations 

mixed with my disruption in reading and writing academics’-of-st&l communities as necessarily 

bounded, based on my interviews. 
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Figure 2.  Proposed embedded case study design  
Note.  According to (Yin, 2013), where the names of my units of analysis I manufactured from preliminary 

interviewing and document analysis: CER = Chemistry Education Research,  EER = Engineering Education 

Research, GER = Geology Education Research, PER = Physics Education Research, SER = Science Education 

Research, BER = Biology Education Research.  

 

Changing Formulation 

During my interviewing participants, I heard academics-of-st&l provide logic for their 

communal boundaries in sometimes practical modes, for example, regarding the educational-

level they studied: “I don’t think of myself as a DBER because I don’t study that much higher 

education” (Jam), and also sometimes based on perceived connectedness based on some 

professional attribute, or quality,  

I think that I don’t have the credentials to be a member of the DBER community. I think, 

as they like to think of themselves as ‘you can’t be discipline-based unless your research 

is only in one [science] disciplinary area in which you happen to have a PhD.’ In that 

sense, I’ll never, ever be a member of that community. 

 



 

21 

 

DBER is defined by the National Academy of Sciences report (National Research Council, 2012) 

as pertaining to the study of undergraduate learning.  Accordingly, sometimes academics-of-st&l 

interpret DBER as performed by scientists who study education research in their undergraduate 

science classrooms.  This perceived boundedness of DBERs also potentially constructs its 

binary: non-DBERs as education researchers who study K-12 science teaching and learning. 

Such interpretations might guide academics-of-st&l in understanding how they fit in within the 

landscape of research on science teaching and learning.   Accordingly, some DBER researchers 

have published on the nature of their research communities (e.g., Rutledge, 2013) in addition to 

guidelines for performing DBER (Slater, Slater, & Bailey, 2011) and evaluating DBERs for 

tenure (Dolan et al., 2017).  A few years after its publication, the DBER report has been 

considered to have legitimized DBER research (Henderson et al., 2017, p. 349), and a DBER-

Alliance (DBER-A) described by primarily journal editors of DBER journals has been written as 

a transdisciplinary communal formulation (Shipley, McConnell, McNeal, Petcovic, & John, 

2017).  Noticeably, a number of these documents were produced during or just before the 

timeline of my study. 

In my interview with Carrie Davis, I learned that the night prior to our interview, a group 

of DBER academics (“DBERs”) at her university, whose offices are commonly located in 

science disciplinary departments (see Chapter V, In University Spatial Arrangements), had 

hosted a widely publicized science education seminar, of which many of the College of 

Education science education faculty on campus had not been made aware, the effect of which 

heightened Carrie Davis’s sense of disconnection from the DBER community.   

While Carrie Davis’s reflection made apparent to me her perceived disconnection to 

DBER communities, I also learned that some researchers, trying span communal boundaries 
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found difficulty to the point of giving up such as when Gabi went to the National Association of 

Research on Science Teaching (NARST) conference. 

I tried really hard to fit in at NARST.  I took on huge responsibilities and I went to that 

conference many years.  I took my son there when he was literally three months old, and 

I couldn’t find my way in there.  So I’m like, okay, I’m going somewhere else.  (Gabi) 

 

Increasingly, it became apparent to me that communal boundaries were constructed, in their 

practical manifestations aligned with historical logics through practice; constructible, in their 

possibility of being otherwise; and constructing, in their capacity to enable academics’ sense of 

dys/connectivity to other academics.  

 Considering communal boundaries as constructed, constructible, and constructing 

encouraged my methodological movement.  My previous invoking an embedded case study 

design assumed that each community had inherent qualities and relationships to one another that 

could be discovered.  My learning that some academics-of-st&l considered communal 

boundaries problematic, however, encouraged my interest in problematizing these boundaries – 

invoking philosophical contemplation regarding the logics informing the boundaries’ 

maintenance, the material effects of their production, and the “possibility of going beyond them” 

(Foucault, 1984).  Re-designing my study according to critical materialism was helpful toward 

my interests in problematizing these boundaries, according to an ethic of enabling social flow 

across boundaries, namely Braidotti’s (2013) conceptualization of trans-disciplinarity explored in 

the previous section.  

I now detail how my growing interest and use of critical materialism changed my 

research activity during 2015 – 2018, firstly through my interviewing.  During my interviewing, 

I made use of questions that I hoped would inform my understanding of academics’-of-st&l 

communal norms including conference attendance and journal publishing practices, collaboration 
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formation, and processes of establishing oneself as a recognizable contributor in the field, the 

logics academics-of-st&l used to inform each of these practices, and their affective responses to 

norms.  Rather than trying to produce comparable texts between participants, through the use of 

structured interviewing with prescribed research questions, my interviewing strategy was 

unstructured, what I think of and sometimes described to participants as productively “chasing 

rabbit trails.” Instead of surveying interview texts for the purpose of reduction – generation of 

common themes, I studied participants’ activity in the generation of communal norms, their 

multiple logics toward their practices’ mis/aligning with norms, and also the material effects of 

norms on their practice, including their affective responses.  In one conceptualization, then, the 

interview itself was a mapping, where sometimes I would interject my own experiences, such as 

in my interview with participant Lynn, to make visible my dis/connection to participants’ 

experiences.  I did this to make present our journeying together in a connected space where our 

multiple practices and values were rendered equally viable and valuable.   

In the midst of my three years of interviewing, and also after, I also engaged in document 

analysis regarding academics’-of-st&l definition of their research practices, and quality practices 

therein.  Some of the documents included in the analysis were academics’-of-st&l publications, 

guidelines for conference proposals, job postings, and funding opportunities.  Each of these I 

considered helpful toward learning about the values of academics-of-st&l, and with them, the 

logics informing norms.  My approach toward the analyses of these texts was entangled with my 

interviewing: as landscape features became apparent to me, in the way that the norm of 

theoretical practice and its effects became apparent to me when interviewing Lynn, I studied 

their shaping the landscape.  For example, I would ask participants about their awareness or 
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reaction to documents produced by academics-of-st&l defining communal differentiations, as I 

did with Carrie Davis. 

Practicing with critical materialism, by attuning me to both material effects of landscape 

features, such as with Carrie Davis and Gabi, pointed my analysis to the small ways in which 

academics-of-st&l sensed their communal differencing.  Foucault (1980) suggested that power 

circulates and is negotiated in the daily minutiae of social living, rather than belonging to a 

person or governmental entity.  Accordingly, like critical materialism’s interest in studying the 

relationships between micro- and macro- level processes, Foucault (1980) suggested performing 

“ascending” analyses (p. 99).  Ascending analyses start with identifying the way in which power 

circulates in the micro-realm of daily practices, such as the generation of academics’-of-st&l 

research communities’ norms.  Such an analysis can be contrasted with macro-analyses, which 

might concern national processes of establishing or disrupting academics’-of-st&l communities, 

such as the naming of DBER. Accordingly, during my interviewing, I sometimes asked about 

participants’ reactions to the National Academy of Sciences report.  Using the affective 

intensities with which this study’s participants responded to communal differentiations, such as 

Carrie Davis’s response to the DBERs at her university, or Gabi’s response to the NARST 

community, in my writing of this study, I zigzagged between participants’ responses (micro-level 

responses), the historical production of communal norms, and what I considered macro-level or 

national-level productions of communal definitions among academics-of-st&l.  Accordingly, my 

research questions were generated according to Braidotti’s (2013) conceptualization of 

cartographic inquiry.  They are ordered here in the same order they are presented in her text.   
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How do boundary productions between academics-of-st&l become manifested in 

material-discursive practice? To whom do they matter?  This research question will be the 

primary focus of Chapters III – VI.   

How might material cartographic accuracy – as coincident with ethical accountability - be 

taken up in mapping practices by which academics-of-st&l are implicated/ing? This research 

question has been a concern of both Chapters I and II, and will continue to be addressed through 

Chapters III – VI. 

What are the possibilities of eco-philosophical transdisciplinarity among academics-of-

st&l? . This research question is primarily addressed in Chapters V and VI, when my 

conceptualization of trans-disciplinarity is contrasted with other academics-of-st&l un/makings 

of trans-disciplinarity. 

How does zigzagging, nonlinearity, or transversality work in the favor of demonstrating 

the multi-directional and paradoxical relationalities between and among academics-of-st&l as 

posthuman subjects? . This research question, attuned to the practices of Chapters IV - VI, are the 

prime focus of Chapter VI. 

How might critique of the landscape academics-of-st&l produce through practice be 

combined with creative configurations?  The entire study I consider a creative configuration, in 

the use of particular assumptions and practices and not others, in the creative interview and 

meetings with participants, and in the presentation.  My nomadic wandering and writing through 

academics’-of-st&l research landscape was nothing short of lackluster in procedure, the texts and 

interview engagements effectuating their unfolding, rather than predictably resulting in desired 

findings. 
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How can memory, imagination, and strategies of de-familiarization be made powerful 

through these critiques and creative configurations?  This research question is primarily 

addressed in Chapter VI.  

What ethical and political implications are embedded in my project as phenomenon?  

How might I attend to these in my practice?  This research question is primarily addressed in 

Chapters I and II, although I attend to them throughout all chapters. 

How might a landscape of these intensities be mapped for consideration of possible re-

configuration?   In the next section, I describe more thoroughly how researching was entangled 

with my writing of this study, similar to how interviewing and document analyses were 

described as entangled in this section.  

Writing 

 Critical materialism assumes that researching, writing, and reading are continuously 

entangled as each of these practices produce lines of thought which inform the others.  In this 

way, these practices are material:  the material work or energy invested into researching makes 

possible reading about new territories.  Reading about these territories enables new lines of 

thinking and affectivity therein informing the researchers’ ability to generate relationships 

between micro- and macro-level processes at play in their research context.  These relationships 

inform the researcher’s their further inquiry.  In the same way that my writing influences and is 

influenced by the research process, throughout my dissertation text I sometimes use a slash [/], 

e.g., “un/making,” to denote the presence of normalized practices or characterizations of 

academics-of-st&l that are binary, or oppositional in form, but which cartographic inquiry 

considers always, already connected.  For example, in Chapter IV, I explore the ways in which 
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academics-of-st&l presently unmake portions of their landscape at the same time that they then 

make into something else.   

Thusly, critical materialism makes use of a non-normative trajectory when compared 

with – at least the presentation of – normative research on science teaching and learning.  I 

consider normative presentation of research on science teaching and learning to include a 

Methods section – clearly detailing the specific steps of study informing the manifestation of 

recognizable delineated and tidied Results – reductions of the complex milieu in which data 

collection began.  However, in critical materialism, method, data, and results are re-

conceptualized as connected, producing one another, rather than inherently differentiated.  

Further, writing does not happen after the research ‘project’, it is a part of the research process, 

as it helps the researcher make connections in the relationship between material macro- and 

micro- level processes, e.g., how they influence and produce one another. 

Important to the reconceptualization of writing in critical materialism is its use of data.  

Using philosophical concepts to open thought, rather than reduce research projects to findings, 

critical materialism considers, “how data do, how they interact or interfere with thought, or how 

they contribute to the constitution and legitimation of…research” (Koro-Ljungberg, MacLure, & 

Ulmer, 2018, p. 462).  In the writing of this study, I had to think carefully about the logics 

informing my choices for use of quotes from participants and from texts.  In a normative study, 

quotes might be used as evidence of found themes, such as in some of my previous work 

(Wooten et al., 2018).  Using critical materialist assumptions, this prospect disturbed me as using 

quotes as evidencing themes would suggest that I consider the themes as capturing some 

localizable truth(s) about the researcher landscape (Kuntz, 2015).  Bringing this disturbance to 

one of my committee members, versed in narrative inquiry, I was encouraged to consider using 
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quotes when they articulate a point of view that I might not as nicely capture in my writing, or 

that might clarify a perspective to the reader.  In other words, while quotes could be used as 

evidencing different perspectives, how they were used – for “capturing” truths, or for moving me 

and my readers’ thinking – was dependent on my methodological approach. 

With these methodological thoughts in mind, during the writing of this study, I 

considered data as an interaction between texts, study participants’ affectivities and activities, 

and my own material responses thinking through philosophical concepts with these data.  In my 

writing, which might be seen as a response to this data-interaction, I use quotes when they 

manifest a participant’s experience that gives context to my query or when they offer one of 

multiple perspectives.  I think of the writing of this study as a thinking with participants – it is 

not my analysis alone, but an analysis generated in and through my interviews with academics-

of-st&l and my reading of their material presentations of their research communities and 

engagements.  Further, writing through different logics informing our practice(ing) is a 

philosophic effort (see Chapter II) that I think helps keep our thinking on the move – not 

considering one logic as better than another, but rather as differently productive; what 

philosophers Deleuze and Guattari phrase as adventurously following, “Line of chance. Line of 

hips. Line of flight”  (Deleuze & Guattari, 1987). 

Reading 

  Critical materialism makes use of philosophy, which creates and recapitulates concepts 

in diverse contexts (see Chapter II).  Therefore, reading critical materialist studies requires 

thinking with the author – allowing the author to guide the reader through their tracings between 

the micro- and macro-levels of the phenomenon under study.  While critical writings might be 

read as a critique of normative research practice, they are meant to engender thought about the 
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ethical implications of current normalized practices within social phenomenon.  Without 

attention to these, research productions might dangerously be assumed as neutral and lacking in 

political-import according to their seemingly scientific, reducible construction (Bloch, 2004) of 

an inherently meaningful, objectifiable world (Kamberelis & Dimitriadis, 2004).  Aware of these 

dangers, Denzin (2010) wrote, 

Researchers must make their own value positions clear, including the so-called facts 

and…assumptions that they attach to these positions…they will show how these appeals 

to…objective knowledge reflect a particular moral and historical standpoint…They next 

make an appeal to a participatory, feminist, communitarian ethic….They then apply this 

ethic to the specifics of a concrete case, showing how it would and could produce social 

betterment…In a call to action, researchers engage in concrete steps that will change 

situations in the future. (p. 28–29) 

 

I am interested in following this agenda because its ethical attunements towards what research 

can do – including the development of a case for, and the production of social betterment.  With 

these considerations in mind, I have used this chapter to begin developing my own value position 

in the production of my study, namely using the methodology of critical materialism.  I now 

introduce the reader to what they can anticipate in the reading of the remainder of this study, as a 

concrete case of academics-of-st&l, situated within a particular moral and historical perspective. 

 In the next chapter of this study (Chapter II), I explore the differences in the logics, 

practices, and productions of science and philosophy.  Exploring these differences will enable 

firstly, a more detailed look at how methodologies taken to producing understanding of the social 

can be and are influenced by each of these disciplines.  To provide clarity to the reader of the 

different ways academics-of-st&l might make use methodologies aligned with different scientific 

and philosophical assumption, I provide examples of the ways in which the same social event 

might be researched according to different research assumptions.  I use these examples to help 

the reader in subsequent chapters of the study, when the historic and continued normalization of 
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scientific practice – rather than philosophic practice - applied to research on the social is 

described and discussed as implicating research/ers today.  In the delineation of my study as 

aligned with critical materialism, making use of genealogy and cartography, I end this chapter by 

detailing my research questions and the locations in which they are addressed throughout the 

subsequent text of the study. 

 In Chapter III, I generate a genealogy, a particular kind of historical analysis, of the ways 

in which educational research broadly – and research on science teaching and learning more 

specifically – has been rendered recognizable.  What counts as research, and further, what is 

considered quality research I consider constructed notions that became advanced through 

adoption and repetition of specific disciplinary practices, as early as differencing of the social 

became considered a disciplinary inquiry.  In the writing of this section, I primarily intertwine 

historical analyses generated by Lagemann (2002), DeBoer (1991), and Fensham (2004) on the 

social forces involved in the generation of a landscape of (science) education research.  In the 

midst of this analysis, I also purview the effects of these forces on other social sciences, in 

addition to these sciences’ influence on the said landscape.  Part of this analysis will include how 

research terms such as theory, concept, and paradigm become adopted and re-defined in these 

differing disciplinary contexts.  Later chapters will explore how normalized understanding and 

use of these words influence the connectivity of academics-of-st&l. 

 In Chapters IV and V, I study the present un/makings of research and research 

communities generated by academics-of-st&l.  The analysis presented in these sections explore 

the logics and practices of present (2015 – 2018) landscape generators.  Importantly, logics 

informing any given practiced can be studied as multiple in form, and each practice can be seen 

as having multiple effects.  The ways in which these logics and practices align with or disrupt 
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normalized practices in the landscape will be analyzed as making or unmaking features in the 

landscape, respectively.  Such an analysis is cartographic inform as it makes visible the mobility 

of the landscape – as constructed and constructible.  The constructing of academics-of-st&l and 

their communities in the generation of their landscape, and the effects of their construction on 

their connectivity will be a particular focus of Chapter V. 

 In the final chapter of this study, Chapter VI, I considering the possibilities of inquiring 

with critical materialism on academics’-of-st&l research landscape.  In this contemplation, I 

consider its effects on my own practices, at conferences and in my follow-up meetings with 

participants.  I use an example of a recent interview engagement with participant Lynn to re-

engage with the different form of knowledge generation that is made possible when inquiry 

begins with concepts.  That is, in my follow-up meeting with Lynn, beginning our meeting with 

a focus on concepts of transdisciplinary thinking-with and social-connectivity enabled our 

awareness of those things which made our connectivity difficult.  Our thinking-together about 

these difficulties made us move through them, toward a space of connectivity.  However, 

whether this connectivity was also marked by clarity in our knowledge generation – a desirable 

normative research finding – I interrogate as unknowable.  I thusly conclude my study by 

unmaking normative research trajectories plugged into academic- and methodological- machines 

desiring commodifiable findings.  I instead use the uncertainties prompted by my research event 

with Lynn to stimulate continued research contemplation and activity in the generation of an 

always, already connectible research landscape of academics-of-st&l. 
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CHAPTER II: 

ENTANGLEMENTS OF PHILOSOPHY, SCIENCE, AND METHODOLOGY 

In this section, I conceptualize my writing as plugging my study, one of many other 

studies generated among academics-of-st&l, into a methods machine.   A machine is a concept 

invoked by Deleuze and Guattari (1987) to think about how social organisms plug-in to 

un/normalized modes of material production.  This is different from considering social 

organisms as possibly producing according to logics independent or disconnected from social 

flows and formations.  Because machines are themselves productive, both in this chapter and in 

later chapter, I use the concept of the machine to problematize academics’-of-st&l 

methodological practices as making some (trans-disciplinary) things possible and not others.  

In this section, I consider different methodological practices among researchers as 

historically and presently sedimented/ing differing values associated with philosophical concepts 

and scientific function.  As a study which I anticipate continually engaging academics-of-st&l, I 

find this to be an important task in placing my own methodological practice, including the logics 

informing its composure, as different from and yet related to other academics-of-st&l.  I begin by 

examining some present social inquirers’ – academics-of-st&l included – differentiations of 

methodologies. I then explore these differentiations as informed by the disciplinary practices of 

philosophy and science.  Finally, I describe this study as aligned with one of these 

methodologies.  
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Surveying Methodological Differentiations 

Literature in science education and qualitative methodologies often differentiate research 

approaches based on assumptions rather than data type, despite that colloquially they are often 

discussed as qualitative, quantitative, or a mix of these.  Differentiating methodologies according 

to assumptions, rather than data type, is productive in terms of how it disentangles how 

differently perceived data types (e.g., qualitative and quantitative) align with the use of some 

assumptions and not others.  It also makes visible how the adoption of one set of research 

assumptions may involve asking different research questions and using different approaches 

compared to another.  These examinations will enable the focus of Chapter II: a study of how 

some philosophical concepts and methodological practices become valued as better than through 

normative study and practice.  In the writing of this chapter, I hope to make clear how the 

methodology I have described in Chapter I is different from many other academics’ entries.   

In Table 1, I list the names given to assumptions considered consistent with specific 

methodological practices presented by authors of multiple texts on social research methodology.  

Noticeably, each text presents the name of a methodology that is identical to that of a plane in 

another text, but no text seems to survey identical sets of methodologies.  Perhaps not 

surprisingly, then, each of text claims that there is no appropriate or singular manner with which 

to cut across researcher assumptions and practice.  Additionally, authors’ suggested that there are 

connections between the intentions of research (what the research should do) with those of 

researcher assumptions, including reality and the researcher’s relation toward that reality.  For 

example, the “critical” plane is generally read as a methodology that attempts to make positive 

social change through social critique.  However, researchers adopting different assumptions 

about the generalizability of phenomenon and validity may each claim their efforts as making 
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possible positive social change, some through critique, and some without.  Further, some texts 

seek to name methodologies according to normalized groupings of practice in the field, each of 

which have their own philosophical consistency such as “traditions” in the The Handbook of 

Research on Science Education (Anderson, 2007) and “strata” in On Qualitative Inquiry 

(Kamberelis & Dimitriadis, 2004). 

 Before more rigorously engaging with the characterizations of methodologies described 

by social researchers – in order to situate my study among them, I first wish to briefly visit 

disciplinary differentiations between science and philosophy espoused by Deleuze and Guattari 

(1997).  Using their analysis of what these disciplines’ practices attempt to do, philosophy – as a 

creator of concepts, and science – as a generator of functions, I will be able to describe the 

differences in what researchers attempt to do, or can do, with their methodologies.  In other 

words, I question, how do methodologies plug in to the academic-discipline machine?   These 

will enable my articulation of how my study plugs in to the methods machine. 
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Table 1  

 

Academics-of-st&l Methodology Naming Conventions 

Book Chapter 

Authors’ 

Methodology 

Naming 

Convention 

Methodologies 

Handbook of 

Research on 

Science 

Education, 

Volume 1  

 

Perspectives on Science 

Learning (Anderson, 

2007) 

Traditions  Conceptual Change 

 Sociocultural Tradition 

 Critical 

Handbook of 

Research on 

Science 

Education, 

Volume 2 

 

Paradigms in Science 

Education (Treagust, 

Won, & Duit, 2014) 

Paradigms  Positivist/Post-

Positivist 

 Interpretivist 

 Critical Theory 

Handbook of 

Qualitative 

Research 

Paradigmatic 

controversies, 

contradictions, and 

emerging confluences 

(Guba & Lincoln, 2005) 

Paradigm positions 

 

 Positivism 

 Postpositivism 

 Critical Theories 

 Constructivism 

 Participatory 

 

On Qualitative 

Inquiry 

Into the fray: A 

practiced and practical 

set of analytic strata 

(Kamberelis & 

Dimitriadis, 2004) 

Strata  Epistemologies (such 

as Constructivism) 

 Theories (such as 

Positivism) 

 Approaches (such as 

Defamiliarization) 

 Strategies (such as 

Representation) 
Note. Each texts’ authors demarcate sets of methodological practices that maintain conceptual consistency.  

 

Approaching Chaos 

In their last book together, What is Philosophy?, philosophers Deleuze and Guattari 

(1996) wrote about differences in the practices and the productions of philosophy, science, and 

art, oftentimes drawing upon language from each of these (e.g., from science, speeds, 

accelerations, and flows).  Deleuze and Guattari (1996) explained that the difference between 

philosophy and science pertains to their attitude toward chaos.  Their rendering of chaos served 
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as a virtual metaphor rather than a pragmatic application with respect to mathematics’ attention 

toward chaos theory.  Even so, in both mathematics and Deleuze and Guattari’ virtual, chaos is 

not merely disorder.  Chaos draws “out all possible forms, which spring up only to disappear 

immediately, without consistency or reference, without consequence” (Deleuze & Guattari, 

1996, p. 116).  Practices within each discipline – art, philosophy, and science – enable ordering 

of chaos.  In the next two sections, I discuss how these philosophers perceive science and 

philosophy as ordering chaos. 

Scientific Planes of Reference 

In science, chaos is attended to through “freeze-frames.” Scientific practice slows down 

the infinite movement of chaos to determine discursive functions or propositions, which have 

spatio-temporal reference (Deleuze & Guattari, 1996, p. 116).   In the practice of slowing down 

chaos for the purposes of determining functions, a limit is set to which all virtual particles’ 

speeds become subject and of interest.  This limit forms both a variable and the universal 

constant (e.g., the radius, r, with respect to the Schwarzschild radius of a given mass, m; or the 

temperature, t, in relation to absolute zero Kelvin). The relationships between variables and 

between variable and the universal constant, constitute references.  Specifically, in scientific 

practice, variables, as intensive ordinates, are distinct determinations that are discursively 

matched to other determinations (e.g., what is the relationship of variable x to variable y?).   

These determinations are possibly referential because of their exo-reference – a setting up of 

axes.  The reference is what Deleuze and Guattari (1996) called a state of affairs. 

Limits are not only materially constructed through external localization of axes.  Rather, 

limits are the conditions that make slowing down and creating axes interesting to science, such as 

the contact between two surfaces, the specific organization of electrons on a conductor’s surface, 
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or the temperature and pressure at which a given element becomes solid.  Furthermore, limits 

make possible generation of an irreducible number of coordinate-systems.  Each limit is possibly 

territorialized differently according to differing academic-disciplines.  Deleuze and Guattari 

(1996) suggested that limits are the phenomenon through which science thinks.   For example, 

with the construction of axes around a limit, the limit becomes the origin or focal point.  These 

coordinates have at least two independent variables (e.g., volume and temperature, distance in x 

and distance in y).  A third variable, the function, forms when the coordinate system is put into 

relation to a state of affairs (Deleuze & Guattari, 1996, p. 121).  For example, the ideal gas law is 

a function relating independent variables temperature, pressure, and volume when a substance is 

in its gaseous state, the gaseous state being the limit by which coordinate axes can be 

constructed.  Through functions, science continually actualizes an event (nitrogen in its gaseous 

state) into a state of affairs (nitrogen, a gas at standard pressure and temperature has a volume of 

13.8 ft3) that can serve as reference.   

Philosophical Planes of Immanence 

Philosophy’s objective toward chaos is concept creation.  Therefore, it is those particles 

that travel as fast as human thought, and also travel together, carrying some consistency or 

resonance, that manifest concept creation.  Different from science’s contending with chaos 

through referencing states of affairs, philosophical concepts are not referenced by spatial-

temporal coordinates (Deleuze & Guattari, 1996, p. 116).  Philosophy extracts events from those 

spatially and temporally located states of affairs and sets up a new event from these. 

Philosophical concepts contend with shaping and reshaping these events.  For example, naming a 

state of affairs as exhibiting periodic behavior is different from the concept of periodicity, the 

latter of which can be thought and rethought across time and space.  Thusly, different from 
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science’s attention to states of affairs, progress in philosophy might be considered in terms of 

how it thinks of concepts differently based on events, such as my interview event with Lynn 

described in Chapter I, toward which it is attuned.  Specifically, philosophy could bring 

difference analyses to the eventing of our interview – including the influence of time, space, 

gender, and so on – but not for the purpose of localizing cause and effects based on measurable 

aspects.  Rather, it would use the event to think about differing concepts, e.g., the conditions 

enabling the interview event and the differing effects of the interview.  

Methodologies as Implicated by Concepts 

 Up to this point I have discussed the attitudes, or virtual approaches, that Deleuze and 

Guattari (1996) describe philosophy and science take toward chaos.  I now wish to explore how 

these approaches become desirable and manifested in research methodology, through the use of 

an example of an interview event discussed by one of this study’s participants, Adele.  In the 

event discussed by Adele, I consider how philosophy and science might address the chaos of 

Adele’s thinking through methodology.  This portion of transcript is in response to my question 

(of which a particular methodology is still being assigned) regarding Adele’s interest in 

qualitative methodologies despite her highly quantitative training.  Adele has already discussed 

other possible entries to my original question by suggesting the experience of doing chemistry 

was lonely.  She desired more social interactions in her professional career which led her to 

teaching and then researching teaching and learning. 

Adele:   And statistics -- which I’m not against statistics. I’ve done some mixed 

method stuff.  You don’t see people when you do statistics. So if I do a 

survey and I can get a thousand people or whatever the hell I wanted -- 

you lose people at that point.  I do all of my work in K-12 schools. It’s 

about people, and it’s about kids, and it’s about their experiences.  They’re 

hidden behind the -- and I totally get the mathematical piece of, “If I have 

enough it all averages out to normal,” but, like -- what about the kid who’s 

not doing well?  Or the kid who’s -- right?  So.  And I’ve got two of those 
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at home; right?  So my daughter’s 20 and she’s in college in [a Big City]. I 

couldn’t tell you how many AP classes she took.  Stupid numbers.  It’s 

awesome because it’s gonna save me a year of tuition.  That’s awesome.  

My son dropped out of high school as a junior --because school didn’t 

work for him; right?  So whatever that norm is, my kids were right this 

side of that norm; right? And my daughter was gonna succeed in spite of 

any crap, any -- it didn’t matter.  She was gonna do what she did because 

she is who she is.  My son -- teachers mattered. 

 

Michelle:   You what? 

Adele:   Teachers mattered --for my son and relationships mattered. And if we 

want to help the people who need help the most -- not -- I mean, my son’s 

got plenty of white, like, upper class privilege and all that crap; right? But 

he still needed that attention in the classroom.  So think about the ELL 

students or anyone else in our urban schools.  It’s -- I don’t know.  I don’t 

know how you can’t do qualitative research. 

 

I next explore how the states of affairs discussed by Adele regarding her children’s educational 

experiences could be approached through both the practices of science and philosophy.   

Scientific practice might, for example, find interest in the various limits identifiable 

among children’s demonstration of learning, and construction of axes, accordingly.  What 

variables and limits are of interest, and where to position variable axes in relation to their 

respective limit, are all choices through which science thinks and constructs.  Adele described 

that her two children demonstrate academic performance on two ends of a scale.  Scientific 

practice might identify this difference as variability, which could be represented along an axis.  

Moving incrementally in one direction on this axis corresponds to increasingly ‘good’ academic 

performance.  Moving incrementally in the other direction on this axis corresponds to 

increasingly ‘poor’ academic performance.  Scientific practice in this context can chose multiple 

references, or states of affairs, by which to set up its origin of spatiotemporal axes.  Is the 

variability of academic performance measured according to students in a particular classroom, a 

school, district, or nation?  Does it regard students’ GPA or their Standard Achievement Test 
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scores?  Is variability measured among those who score high, low, or directly in the middle (as 

with the normal distribution of an IQ test)?  According to what other measurable variable will 

variation on this one axis be related:  frequency of persons falling within particular performance 

levels? A certain socioeconomic demographic?  Embedded in the quest to form a relationship 

between one variable and another is science’s pursuit of a function of measurable variables, 

whose reference is a particular state of affairs. 

From a philosophical perspective, one might instead extract an event from the states of 

affairs Adele’s children encountered, including, what should education do?  What makes 

comparisons of children interesting?  By what means does the generation of a function 

describing academic performance become desirable?  How does the study of academic 

performance individuate, and how does this become linked to practices of valuing of some 

bodies over others? Each of these questions are philosophical in their contemplation of concepts: 

education, norms, a calculus of individuated bodies, value.  

The exploration of scientific and philosophic practice in the study of Adele’s children 

exhibit an assertion of Deleuze and Guattari (1996) that “Every method is concerned with 

concepts” (p. 33). While science communicates through creation of and reflection upon 

functions, not through philosophy, Deleuze and Guattari (1996) asserted that the variables, the 

limit, and the spaces generated by axes (functives) poised in the search for functions, each are 

informed by a concept.   Concept creation may therefore involve differentiating between 

concepts and functions, for example, precisely in how I considered philosophy and science 

practices as different in the study of Adele’s children in education.  As further examples, when 

hierarchical linear modeling, t-tests, and item response theory are practiced in educational 

research, researchers utilize states of affairs to determine relationships between variables in these 
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states of affairs, in other words to determine their functioning.  Philosophical concepts regard 

these methods’ assertions of knowledge generation.  In the remaining sections of this chapter, I 

re-visit my attention toward different kinds of methodologies discussed in the first section of this 

chapter, developed by social researchers, now through their influence by science and philosophy.  

I use the framework of the strata discussed by Kamberelis and Dimitriadis (2005) to guide this 

exploration, because of their text’s careful attention to the practices that correspond with 

particular assumptions made about (the possibility of) knowledge generation. 

Methodological Strata 

Methodologies, to Kamberelis and Dimitriadis (2005), do not regard data types, such as 

quantitative and qualitative, but groupings of assumptions about knowledge generation and 

associated practices.  Each methodology is a different arrangement of positions and practices 

taken from strata, comprising an epistemology, a theory, one or multiple approaches, and one or 

multiple strategies.  In this section, I briefly discuss two types of epistemologies, the umbrella 

strata informing the assumptions of the remaining strata, and theories of knowledge generation 

discussed more broadly in this study aligned to these epistemologies.  In later sections, I will 

explain how Kamberelis and Dimitriadis (2005) conceive of theories, approaches, and strategies, 

and I will explore them in the context of my study, referencing other choices of theories, 

approaches, and strategies, only when I think they will provide helpful clarity to the reader. 

Objectivist Strata 

Epistemologies describe the relationship that the researcher assumes between herself and 

what can be known (Guba & Lincoln, 2005), which might include considerations of what is 

interior and exterior to the study, whether entities in the study are distinct from one another, and 

whether things discovered through study stand for all time.  Two epistemologies, objectivism 
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and constructivism, have primary historical significance in the practices of academics-of-st&l.  In 

this section, I focus on objectivism, per its enabling discussion later in this study, and I give an 

example of my study rendered through the use of objectivism.  I also provide examples of 

theories aligned to objectivist assumptions, such as positivism and postpositivism.  Theories are 

practices that coincide with sets of assumptions that enable researchers to “interpret and 

sometimes explain psychological, social, cultural, and historical processes and formations” 

(Kamberelis & Dimitriadis, 2004, p. 15).  The development of positivism is discussed in the 

Appendix, and its practice among education researchers, including academics-of-st&l, is 

discussed in Chapters III – V.  In the last part of this section, I discuss a third epistemology, 

postmodernism, and the theory of postructuralism to which my study is aligned. 

Objectivism is an epistemology which “posits that an objective world that is inherently 

meaningful,” (Kamberelis & Dimitriadis, 2004, p. 14) or has a priori truths to be discovered.  

When observers identify correlations and essences, they are merely discovering what already is.  

In other words, truths about entities in the world have inherent properties and meaning 

independent of the meanings given to them by human interpretation.  For example, a researcher 

may consider findings from biology, chemistry, geology, and physics as existing before their 

study, and therefore independent of their study.  Similarly, the identities of academics-of-st&l, 

differentiated per their disciplinary affiliation, biology education research, chemistry education 

research, and so on, may be understood by objectivist researchers as pre-existing their naming.  

Accordingly, through an objectivist epistemology, my study of researchers’ essence or thingness 

could be discovered and compared.  

One objectivist theory, positivism asserts that there is a meaningful reality independent of 

one’s experience of it.  Only empirical evidence, generated from induction, a particular form of 



 

43 

 

logic, can produce truthful claims.  Further, repeatability of such claims is required for the 

veracity of the claim to be substantiated.  One such interest of positivism is that of 

generalizability: the search for a common characteristic, or function, across contexts.  

Generalizability enables the production of laws based on a logic of verification (Kamberelis & 

Dimitriadis, 2004, p. 16).  For this reason, positivism might be considered a theory aligned with 

science’s interest in a function, although positivism is colloquially understood as concerned with 

human phenomenon, rather than the nonhuman natural world (Schwandt, 2001; Treagust et al., 

2014).  An example of positivist practice I could adopt in my study was described in the “initial 

formulation” of my study Chapter I, when I decided to invite a representative sample (Seidman, 

1997) of academics-of-st&l to participate in my study.  This practice corresponded with 

objectivist logic that attaining such a sample could possibly illuminate some truths about 

academics’-of-st&l practices and values.  Producing knowledge about various academics’-of-

st&l communities would re-inscribe the communities as things having thingness, aligning with 

objectivist epistemology that literally objectifies (Tairako, 2018),  The representation of these 

similarities and differences would be my results.  

Postpositivism, like positivism, is objectivist and empirically-oriented.  However, this 

theory utilizes different logics and practice than positivism.  Specifically, it utilizes a logic of 

falsification instead of the logic of verification, asserting that is possible to get close to the truth, 

for example by providing evidence that a particular intervention helps people learn, but without 

asserting that the intervention is generalizable across time and space.  Postpositivism may 

subsequently generate hypothetical and/or evidence-based theories which are tested for their 

ability to be falsified.  Further, postpositivists assert that both their objects of interest as well as 

their interpretation of it are influenced by cultural values and environment (Treagust et al., 2014, 
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p. 4).  Consequently, postpositivists theorize through the logic of falsification that it is not 

possible to register accurate and complete representations of what is under study, but they still 

assert that their representations approach inherent truth.  

Both positivism and postpositivism share science’s (and psychology’s [explored in 

Chapter III and the Appendix]) interest in the domain of experience as a referent for human 

sense- and truth-making. Thus, reductionist practices, like statistics, which reduce the complexity 

of states of affairs for the purpose of eliciting truths, might be helpful approaches in these 

studies.  In the previous section, I explored how Adele’s children’s academic performance could 

serve as a referent for several scientific questions answered through reductionary approaches.  

One strategy, a specific mode of determining truths, that could be used in the study of academic 

performance, is ‘does birth order predict academic performance’, in which a logistic regression 

could be used. Within Kamberelis and Dimitriadis (2005) methodologies, questions such as 

these, which look for functions based on states of affairs, would be considered objectivist in 

nature.   

Postmodernist Strata 

Postmodernism is an (onto)epistemology that adopts continental philosophy’s interest in 

timeless concepts in the study of reality for which there is no true or objective form (see the 

Appendix for a description of continental philosophy).  Accordingly, the assumptions and 

approaches of a research study are considered intricately entangled with its perceived findings, to 

the extent that there are no discoverable or constructible essences.  In this way, postmodernism is 

an ontoepistemology as it refuses a dissociation between what can be known (onto: being) and 

how it can be known (episteme: knowledge).  Further, empirical practices are considered 

producing only one of multiple possible truths, of which there are n-1 constructions, because the 
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researcher and that which she researches are considered as mutually implicated/ing.  Unlike in 

objectivism, where the researcher is assumed distinct from the phenomenon under study, in 

postmodernism, there is no clean differentiation between what is knowable and how it can be 

known: knowing is considered constituent to ever-changing phenomenon.  Knowledge 

generation within phenomenon simultaneously reconfigures phenomenon such that essences of 

things and phenomena themselves are never possibly localizable or predictable.   

Postmodernism’s departure from the assumption of an objective world, the likes of which 

may be rendered through empiricism in objectivism, is often conceived of as a project in favor of 

polyvocality (Agger, 2006; Bakhtin, 2010).  Polyvocality is a philosophical concept aligned with 

Hegel’s conceiving that two possible logics might coexist in any given practice (e.g., “I study 

academics-of-st&l because I both care about my research community and I want to get my 

doctorate; see the Appendix to learn about Hegel’s “both/and” logic formulation), rather than 

considering them mutually exclusive.  It is through the concept of polyvocality that one may 

render postmodernism as a project alternative to humanism, which assumes that human reason is 

required for establishing the best or proper rationale for the sake of human progress (see the 

Appendix).  Polyvocality is part of an ethics of thought by entertaining multiple forms of 

knowledge generation, including the use of affect, a material process (affect-ing) that I have 

expressed interest in as guiding this project (see Chapter I).  The use of a postmodern 

epistemology toward the study of academics-of-st&l might thus regard the multiple material 

processes informing the research formations between and among academics-of-st&l.   

 A postmodern theory I make use of in this study is poststructuralism, the lines of thinking 

from which the concepts and ethics I developed in Chapter I.  Poststructuralism adopts an 

ontoepistemological stance to study the construction of norms and their effects; also to render all 
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constructions (structures) as things-in-phenomenon, plugging into machines. Poststructuralism 

finds its vice with structuralism’s individuating and stratifying techniques. Consequently, its own 

techniques seek to destratify and demonstrate connections between individuations for the 

possibility of rendering things-in-phenomenon as differently knowable.  Gibson-Graham, 

Resnick, and Wolff (2001) wrote one set of post-structural orientations as 

1. A view of subjects as constructed under particular social and discursive conditions 

rather than as individual representatives of a universal humanity, or as agents of 

an overarching structure; 

2. A wariness of essentialism – that is, the presumption that any category (e.g., the 

capitalist enterprise) represents social beings unified by a common characteristic 

(for example, rationality, profit-seeking, the centrality of capital accumulation) – 

and an associated interested in difference and differentiation within categories; 

3. A hostility toward economic determinism and a preference for complex and 

multidirectional conceptions of causation/constitution; 

4. A suspicion of totalizing frameworks and master narratives (including the “global 

capitalist economy” or the story of “development”) that attempt to embrace or 

locate other aspects of social life; 

5. A vision of knowledges (or discourses) as implicated in and constitutive of power, 

and as an important medium through which other social processes are constructed. 

(p. 20) 

These authors posit poststructuralism as a theory hostile to the presumption of research practices 

as neutral; e.g., its suspicion of master narratives like those that theorize human development 

pathways, fixed identities, and modeling of interactions for the sake of establishing predictive 

power. Poststructuralism considers each of these practices as constructions that seek to find, 

differentiate, identify, and determine individuals’ possibilities, under the guise of human 

progress.  Because of its resistance toward singularizing or determining aspects of any 

phenomenon, poststructuralism might be considered as guided by an ethics of thought through a 

struggle against opinion.  As previously discussed, Deleuze and Guattari consider how thought 

becomes opinion the moment it becomes unscientific, by attempting at prediction and causation, 
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and/or unphilosophical, by applying the concept in a spatio-temporal context (Deleuze & 

Guattari, 1996). 

 In Chapter I, I detailed the approaches that I use that align with postmodernism and 

poststructuralism, in particular genealogy and cartography.  Genealogy and cartography might be 

rendered as approaches, as they have historic uses among social researchers adopting post 

structural theory.  Although how these researchers make use of these approaches is not 

procedural, but creative since the objective of postmodern onto-epistemology are not findings 

reduced in order to be re-enacted, verified, or compared.  In Chapter I, I also rendered my use of 

genealogy and cartography as critical materialist in form, per their attentiveness to the material 

un/makings of academics’-of-st&l research practices and values.  Critical materialism could 

thusly be read as aligned with postmodern theory and assumptions, and yet focusing researchers 

toward knowledge generation attentive to material dynamics in social activity.  For example, in 

my use of cartography, I consider how mapping is 

Entirely oriented toward an experimentation in contact with the real….it can be torn, 

reversed, adapted to any kind of mounting, reworked by an individual, group, or social 

formation.  It can be drawn on a wall, conceived of as a work of art, constructed as a 

political action or as a meditation. (Deleuze & Guattari, 1987, p. 12) 

 

Any mapping that takes place is not for the purpose of reading alone.  Making the map possible 

for reading alone would consider the map a re-inscription aligned with an assumption that what 

is there is ‘just the way it is.’  This would detract from a critical materialist assumption that 

persons who read the map are also responsible in the maps’ production, and are also agential 

components, capable of re-configuring the(ir) world.  To such an end, Braidotti (2013) claimed 

that “a cartography is a theoretically based and politically informed reading of the present” (p. 

164).  In this way, cartography makes use of genealogy, as genealogy considers the historical 

formulation of social forces imbuing the landscape’s shape.  In its consideration of the multiple 
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and historically normalized logics and practices plugged into academic-, economic, disciplinary-

machines, cartography explores the “paradoxical and multi-directional relationalities” between 

and among academics-of-st&l, to make possible their consideration of their landscape drawn 

differently (p. 164).   

The final strata in Kamberelis and Dimitriadis (2004) formulation of methodologies are 

strategies.  Strategies are those analytic tools that researchers use to approach, work, and re-work 

thinking through knowledge generation, depending on the theoretical orientation and object of 

inquiry.  In Chapter I, I detailed the strategies of interviewing, document analysis, and writing 

that I used to craft my contemplations.  My re-working of knowledge generation through my 

interview events and texts can be seen as I make use of some of the same excerpts repeatedly 

throughout my landscape wanderings. 

While I have used Chapter I and Chapter II to explore my study’s methodology as 

recognizable along particular disciplinary, academic, and ethical lines of thought. I now turn 

toward a genealogical analysis of research recognizability between and among academics-of-st&l 

more broadly.  By exploring modes by which research becomes recognizable, I hope to engage 

with how it is that some researchers’ and research approaches become marked as alternative and 

event deviant, disabling their productivity and shifting their movements, an ethical concern.  

Through demonstrating the constructed nature of research recognizability, I also hope to generate 

our landscape as re-constructible; further how it is continuously un/made through our research 

activities (Chapters IV – VI). 
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CHAPTER III: 

HISTORICIZING RESEARCH RECOGNIZABILITY 

 In this chapter, through memories and affects shared by participants, and document 

analysis, I study norms influencing academics’-of-st&l perceptions of recognizable research.  

How they understand research makes possible various forms of their dis/connecting in their 

always already connected research landscape.  To begin, I use make use of an experience Kai 

shared with me about a conference paper proposal that was rejected, and that involved a trans-

disciplinary practice.  Kai describes to me that she had written the paper with a colleague in 

English. 

It was on handwriting in the sciences and what it looks like to have students write to their 

own ideas.  What does that mean in physics?  Because this is a big idea in English…. 

And one of the reviewers said, “This isn’t just a course for pre-service teachers.  This is 

[Kai’s] course and we all know that this is like ‘totally out there.’”  Something along the 

lines of, “This is just so fringe.  This doesn’t have any bearing on our field,” is what it felt 

like.  

 

Two years after its rejection, Kai remembered this event and its implications for her work.  Her 

experience makes apparent the affectivity associated with a specific categorization used to 

describe her, different to those in her supposed shared discipline of inquiry.  Labeled as fringe, 

deviant from the norm, the proposal was easily dismissed.   

In this section, I begin to map academics’-of-st&l norms to which Kai’s research is in 

response.  In doing so, I question, what is the threat of its deviance from the norm, such that it 

must be discarded?  Further, what does such discarding do for trans-disciplinary inquiring? To 

begin this inquiry, I make use of Foucault's (1994a) text, The Order of Things, which described 

how a sixteenth century academic study of similitude – how one thing resembled another, 
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including groupings and performances involving all kinds of senses and sense-makings – 

changed in the seventeenth century to a study of order and kind through the use of measurement.  

Measurement in the seventeenth century, as it is today, became the dominant form of knowledge 

generation.  That is, without measurement – or the production of a body of numbers or categories 

that can be captured from their source – the extent to which truth, evidence, or knowledge-claims 

is deficit.  

  With the ability to generate knowledge about things came the possibility of knowledge 

generation about self and communities: how did one body differ from another?  Measurement on 

humans’ features proliferated according to the newly adopted assumption that such features were 

discoverable, as different from constructible, as the sixteenth generation assumed and 

contemplated.  Importantly, for their academic study, generation of human qualities as 

quantifiable became necessary toward the end purpose of their ordering, e.g., “This thing is 

greater in kind to this thing along this continuum, but lesser in kind to this thing according to this 

other continuum.”  To discover something as a quality, to know of its kind, could only be 

possible through its reference to something different in kind.  But reference through 

measurement required numerical displacing of one thing’s measured feature to another: their 

ordering. 

During the normalizing of knowledge generation as both discovering and ordering, the 

industrial revolution provoked mass production of commodities.  With the production of 

commodities, the market economy of capitalism enabled consumer’s and seller’s bargaining of 

things per their perceived value as lesser and greater in kind.  Some philosophers problematize 

the conflation of the scientific pursuit of self (as different from others) through measurement, 

and the intertwining of policy based on capitalistic values (neoliberalism), as influencing 
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humans’ desiring (Deleuze & Guattari, 1977).  That is, that humans are born into a social milieu 

saturated in values that perceive people and things as both capably and advantageously stratified, 

humans’ conditions require them to continue to participate and reproduce these values.  In turn, 

each humans’ valuing/s becomes constructed by the same social machinery which they construct. 

 The producers- and productions- of research on science teaching and learning can be 

conceptualized as connected to economic, political, and methodological machines.  For example, 

academics-of-st&l produce research using practices from disciplinary studies of science and 

education.  The stratification of the academic studies of science and education was easily 

described by some participants.  For example, Dale, an editorial board member for DBER 

journal described to me the “fluff” with which some board members considered some of the 

potential articles being considered for publication.  Dale points says that such “knee-jerk 

reactions” or “gut feelings” about certain kinds of research did not have a formal logic behind 

them.  Instead, Dale said,  

Dale:   They happen historically, but they still are.  For example, some of the 

arguments are, “We shouldn’t publish this kind of thing because what if a 

[scientist] were to open the journal and look at this article and think it’s a 

bunch of fluff? So, that’s a reason not to publish this.”  It’s a back of the 

mind, -- process that many people don’t articulate. 

Michelle:    Huh.  So, what do you think is the fear behind [scientists] finding out?  

Dale:   Well, I mean, it’s always been a second-class citizen, which people in 

[science discipline-based] education are and not wanting to be that way, 

wanting to be accepted by the larger [science] community. 

Dale invoked numerous words to describe the impulsive feelings associated with those 

education-oriented research projects lacking quality or recognizability to a science community.  

Notably, DBER is considered a second-class citizen next to his disciplinary science.  Finley also 

expressed familiarity with the lower ranking of education in relationship to the status assigned to 
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science, the latter whose disciplinarians were sometimes granted commentary on educational 

problems: 

Nothing annoys me more than whenever [reporters] want somebody to comment about an 

[educational] issue…they turn to somebody who is a great mathematician or a scientist.  

And you think, ‘Actually, you don’t know anything about education.  Well, you may 

have taught people, but you don’t know anything about the research, you don’t know 

anything about theories, and yet you’re being asked to comment on education.’  It’s 

absurd!  

 

In the remainder of this chapter I weave together historical analyses of Lagemann’s (2002) An 

Elusive Science: The Troubling History or Education, DeBoer’s (1991) A History of Ideas in 

Science Education, and Fensham’s (2004), Defining an Identity: The Evolution of Science 

Education as a Field of Research, in addition to numerous other informing books and articles to 

make visible the propagation of the hierarchizations between science and education, and their 

practitioners, respectively.  I begin by considering how educational studies have been considered 

lacking in rigor, even unintellectual, since the practice of teaching in the United States became 

associated with “woman’s work” (Lagemann, 2002)  This feminization of education can be 

studied as implicating educational studies’ as a soft science, requiring scientific procedure – such 

as those laid out in the National Research Council  (NRC) United States Committee on Scientific 

Principles for Education Research's (2002) book Scientific Research in Education – to develop 

reliable, valid, and what I call safe findings. 

1800s: Logics, Practices, and Effects in the Feminization of Education 

Before the 1820s, the term teacher referred to any number of persons involved in 

educative roles, including ministers, mothers, entrepreneurs, and, but that the attributes assigned 

to teacher and education in the United States narrowed considerably thereafter orators 

(Lagemann, 2002, p. 1).  While the majority of common school teachers during the 1820s time 

were male, during the rapid increase of common schooling between 1830 and 1865, these roles 
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became majority female.  Lagemann (2002) analyzed this change was partly due to demands to 

fill the onset of numerous vacant positions and partly due to women’s willingness to work for 

lower salaries, on average 60% less than males.  The assignment of lower salaries to females was 

commensurate with societal perception of women’s’ incapability, or worth-less-ness, compared 

to men, what Lagemann (2002) described as turning “economic necessity into claims concerning 

the ‘natural’ and highly desirable state of things” (p. 2).  For example, advocates of women’s 

instruction, such as Catharine Beecher, described both women’s unique fittedness to instruct 

young persons in virtue and morality (as natural), and the profession’s disabling unhappy 

marriages by diverting early – and inevitably, unhappy – marriages (as desirable, p. 3).  These 

natural orderings and economic functionings reflected themes in Protestant evangelicalism – that 

education based on morality would be most effective if it was made available to all people.  This 

side-emphasis on morality Lagemann (2002) considered detracting from the intellectual 

emphasis of education, enabling pervasive reduction of the complexity (anti-intellectualism) 

taken to the study and practice of education. 

Compounding anti-intellectual practice and study of education were the occupational 

gender hierarchies generated in the professionalization of teaching.  In the 1820s, post-common 

schooling teacher training became institutionalized as teaching became a specialized occupation.  

Before the Civil War, three types of institutions, academies, normal schools, and teacher 

institutes, enabled both men and women across the United States to develop teacher skills.  The 

instructors of the institutions were primarily male, and Lagemann (2002) explored how 

especially at normal schools, focused more so on the “art of teaching” and the “science of school 

government” (Newell, 1900), the male supervisors characterized their female students as 

“clumsy” and lacking in “curiosity” (Herbst, 1989).  The nationally circulated annual reports of 
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Horace Mann, the first secretary of the Massachusetts board of education, described the female 

school teacher as holding a natural “preponderance of affection over intellect.  However 

powerful and brilliant her reflective faculties may be, they are considered a deformity in her 

character unless overbalanced and tempered by womanly affections” (Bernard & Vinovskis, 

1977, as cited in Lageman, 2002, p. 6). These characterizations stood in contrast to female 

leaders of women’s institutes, such as Emma Willard at the Troy Female Seminary, who 

considered her female students intellectually competent in their studies of math, science, and 

languages (Lagemann, 2002).  Even so, the entanglement of logics and practices surrounding 

women’s incapabilities was sedimented as increasing numbers of administrative positions of 

teaching institutions were assigned to males, re-instating gendered hierarchies within the 

profession of teaching. 

The generation of teaching institutions made possible also their economic competition.  

Accordingly, normal schools were absorbed into more prestigious colleges and universities via 

their adoption of separated disciplinary formulations of schools or colleges of education, often 

spatially dislocated from the rest of the university (Lagemann, 2002, p. 16).  A characteristic 

assigned to those persons schooled in these colleges was that of being “dumb,” resounding with 

what participant Dale described modern DBER, a “second class citizen” compared to its 

scientific disciplinary counterpart.  In the next section, I explore how scientific practice applied 

to educational studies appeared to promise it salvation from its lack of rigor.  

Late 1800s – Late 1900s: Logics, Practices, and Effects in the Scientific Study of Education 

 In the late 1800s, the methods of experimentation and explanation used by Darwin 

reformulated scientific practices previously practiced as shaped by divine inspiration (Lagemann, 

2002, p. 23).  Growing beliefs in natural evolution and human agency were supplanted in 
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university disciplinary practices producing specializations through experimentation, enabling 

perceived and desired “progress” (Lagemann, 2002, p. 23).  Within educational studies, this 

specialization regarded school reform. Such a focus enabled organization and standardization of 

education across a rapidly growing and economically- and demographically-changing 

population.  Before the 1900s, numerous philosophies of education and science education – those 

of Pestalozzi, Herbart, Eliot, and Rice (DeBoer, 1991), for example – attended to the nature in 

which individuals learn.  The secularization of the disciplines now meant that facts were pursued 

separately from values.  Consequently, philosophical secularization and specialization branched 

toward either psychology – a kind of mental philosophy subjectable to laboratory study, or the 

social sciences such as sociology and political science – previously the disciplinary realm of 

moral philosophy. The effects of such interests were manifested in documents such as Harvard 

philosopher Josiah Royce’s published essay, “Is There a Science of Education?” (as cited in 

Lagemann, 2002, p. 19).  The newly established branch of psychology was well suited to answer 

this question compared to philosophy, its methods bent on objectivity, reduction of complexity, 

and consensus rather than abstraction and conflict (Lagemann, 2002, p. 19 – 23). 

 Psychology – as an experimental science focused on the study of mental functioning – 

was perceived as linked to education by early psychologists, whose discipline boasted numerous 

journals and a professional association by the turn of the 1900s.  Even so, its practitioners were 

reluctant to connect to their own studies to the perceptibly lower-status educational studies as 

evidenced by several practices adopted by well-known psychologists.  For example, in the late 

1800s, Lagemann (2002) described how G. Stanley Hall made continuous attempts to dissociate 

his work from education, teachers, and learning, but was repeatedly required to focus on these 

studies based on public interest and funding.  Hall eventually accepted educators’ overwhelming 
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interest toward his studies on children, especially his psychological approach compared to his 

peers’ more philosophical approaches.  In a circular, he wrote (G. S. Hall, 1894), 

Our program is to gradually center all study of psychology, philosophy, ethics and 

perhaps other cognate branches by teachers about child study.  This is not only in 

accordance with the evolutionary tendencies increasingly dominant in nearly every other 

field, but it will save the philosophical side of pedagogy from its present decline, and 

place education for the first time on a scientific basis, and be the center around which the 

education of the future will be organized. (p. 32) 

 

In this statement, Hall territorialized education as a scientific study, the practice of which was 

needed to save it from its decline, made possible from its otherwise philosophical approach.  A 

science of education was the future.  Later, in 1911, Hall renamed the Clarke University 

Department of Child Study that he chaired the Department of Child Hygiene (Lagemann, 2002), 

positioning his studies unquestionably within more recognizably scientific medical studies than 

education studies.  Important to my study is how it was not only Hall’s distancing his research 

agenda’s practice with education, but the intensity with which the public – including teachers – 

invested in Hall’s scientific practice toward children, rather than others’. 

 In the application of scientific practice to the social, Hall was among the first researchers 

of children to make systematic use of surveys to make inferences about them, with samples sizes 

in the thousands (Lagemann, 2002, p. 31). Another prominent figure developing the use of 

measurement in education was Edward L. Thorndike.  Thorndike sought to develop education 

research as a quantitative science that focused on standardizing units of measurement and 

determining their errors.  Although he was an advocate for women’s pursuit of advanced studies, 

Thorndike thought men had greater and more varied ability than women, such that the roles of 

men in education should remain as administrators, and women, that of teachers.  Further, 

Thorndike thought that humans were powerless to human nature, and consequently, education 

research ought to be informed by psychology rather than philosophy.  This thinking was also 
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present years later, when in 1975, Robert F. Kennedy said about the Elementary and Secondary 

Education Act of 1965, “I want to change this bill because it doesn’t have any way of measuring 

those damned educators…We really ought to have some evaluation in there, and some 

measurement as to whether any good is happening” (as cited in Lagemann, 2002, p. 159).  

Considering the historical forces enabling the labeling of educators, and more specifically, 

women educators, as lacking in curiosity, “dumb”, and “damned”, scientific study applied to 

education then perhaps saved education from more than just philosophical dilemmas that 

disabled notions of progress.  Scientific practice used in education might be understood as saving 

education from its feminine persona.  

The belief that men were more capable, especially with regard to the use of scientific 

practice, engendered a perceptible binary of scientific practice as a higher functioning knowledge 

generating practice, other to feminine “unscientific” practices.  How these logics have persisted 

in knowledge generation movements are explored in the next two sections.  In particular, the 

development of theory in behavioral psychology was introduced to education in the mid-1900s.  

Those scholars who introduced theory development practices in education articulated its 

academic function as aligned with scientific ways of knowing: the identification of functions 

based on measurement of social variability that might be improved upon with further study.  

Despite that theory generation movement enabled a perception of education as a field of 

academic inquiry, practitioners’ interests in the development of practical guidelines instead of 

theory generation continued to impact the nature of educational research in higher education.  

Parallel to the theory movement was a surmounting investment into best methods in the 

generation of the best kinds of knowledge, stimulating the paradigm wars.  The rippling effects 
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between these two areas of contention – theory and practice, quantitative and qualitative research 

– on educational research continue to implicate academics-of-st&l and their studies today. 

Mid-1900s: Methodological Tensions between Theory and Practice 

 In an early conversation with an academic advisor regarding the differences between 

scientists and education researchers who do science education research, I learned their stance that 

scientists generally use data to make claims about social phenomenon, while education 

researchers conduct theory testing.  Ever since that moment, the role of theory in education has 

befuddled me.  Accordingly, in this section, I generate a diffractive reading through historical 

texts to enable historicizing my adviser’s claims, and to elucidate to academics-of-st&l the 

endlessly cited need for theoretical and conceptual frameworks in research agendas.  To begin, I 

intertwine writings about the theory movement in educational administration (1950s) and parallel 

dialogues about research methodology in science education research (1963 - 1974) within one of 

the first science education research journals, the Journal of Research on Science Teaching.  The 

purpose of this interrogation is to make sense of theory in the role of knowledge generation 

among academics-of-st&l as I will later come to show that positioning of theory in research 

today is highly influential in the dys/connectivity of communal flows between and among 

academics-of-st&l. 

In Educational Administration 

 In her description of the so-called theory movement in the mid-1950s, Lagemann (2002) 

studied psychologist Jacob W. Getzels’ entry and impact in educational administration studies.  

Getzels was hired at the University of Chicago as part of a Kellogg Foundation funding initiative 

sprung by the American Association of School Administrators to increase the number of 

education students studying educational administration, in decline at the time (Lagemann, 2002, 
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p. 179-180).  Finding the discipline of educational administration focused on specialized, 

empirical studies without making use of theories to generate, develop, and modify theories was 

concerning to Getzels, informed by practices in his own psychology discipline. Getzels, with two 

other scholars, comprising a shared persona of “charm and persuasiveness” that apparently 

dispelled resistance from other scholars whose work they critiqued, presented at a 1954 meeting 

of the National Conference of Professors of Educational Administration to declare that research 

in educational administration must be improved, specifically through the use of social science 

theorizing (Lagemann, 2002, p. 181).     

Treating educational administration as a general phenomenon, the use of scientific 

theorizing to make factual claims, contrasted with its prior contextualized and specialized – also 

ethically-oriented – knowledge generating practices.   For example, one of Getzels co-presenters, 

Halpin (1966) developed a  

Conceptual framework for the study of administration, an approach which avoids the 

pitfalls of taxonomies and stresses the desirability of placing empiricism within the 

context of theory.  The purpose of the model is to identify the relationship between the 

behavior of administrators and changes in organizational environments. (Scribner, 1967)  

 

By taxonomies, Scribner is referring to a theoretical typology that was considered to offer 

insights about the nature and functioning of organizations (Silver, 1983).  Culbertson (1983) 

described the difference between the previous use of theory in education as a social science 

practice purposed for training, while the “new movement” purposed social science for theory-

development (p. 16)   

The above described desirability of empiricism through theory-development was 

conjoined with an interest in logical positivism, a type of philosophy cultivated by the Vienna 

Circle, a consortium of scholars – scientists and mathematicians interested in philosophy – who 

convened in a seminar at The University of Vienna.  These scholars believed that logical 
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positivism could “cut away metaphysical, theological, and ethical generalizations, and more 

important, could be used to make philosophy scientific” (Culbertson, 1983).  An example of the 

use of logical positivism in education administration regarded theory development of the 

relationship between the behavior of administrators and changes in organizational environments. 

To these ends, Halpin (1966) cited the relationship between constructs “initiating structure” and 

“consideration,” discovered by the United States Government’s use of the Leader Behavior 

Description Questionnaire (Scribner, 1967).  In the logical positivist formulation of theory, the 

development of mathematical equations to was sometimes used to describe behavior (Culbertson, 

1983). 

 Notably, Halpin (1966) made use of the psychological practice of identifying constructs 

in human behavior to generate theory about leadership.   In one analysis then, the entry of theory 

into educational research can be related to behavioral psychology, a discipline with academic 

stature.  Specifically, before its theoretical entry, educational administration was already making 

use of scientific practice: collecting data that could be quantified, in response to the problems 

and concerns of school leaders to whom its discipline trained and found its data-collection base 

(Lagemann, 2002, p. 183).  With the introduction of theory-generation, these practices were 

rendered atheoretical, “practice-oriented,” (one might recall my interview with Lynn) and 

“evaluative” (Glass, 1972).  These practices were considered helpful toward solving practical 

problems in specific organizations.  Such practice-orientations to research were different from 

theoretical orientations, which sought to investigate the possible roles of education and its 

relationships to schools (Lagemann, 2002, p. 183) through testable hypothesis that could lead to 

generalizability of findings, and an “accumulation of systematic knowledge” enabling further 

hypothesis testing (Halpin & Hayes, 1977).  (As opposed to “evaluative,” this was what some 
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science education researchers called “elucidatory” [Glass, 1972].)   As an example of a theory-

oriented study, one group of researchers administered an organizational climate questionnaire to 

seventy-one elementary schools and identified six organizational themes from “open” to 

“closed.”  This was seen as theoretical in its ordering (think Foucault, in The Order of Things) of 

difference, rather than merely identifying singular, contextual knowledges (Halpin & Hayes, 

1977, p. 270).   

Thus, in the 1950s and 1960s, theory was used in educational administration as a 

scientific practice aimed at generalizing about social phenomenon.  It stood in contrast to 

perceived atheoretical modes of research interested in addressing specialized and contextual 

problems – sometimes considered as having ethical components – through the use of descriptive 

scientific practices.  Theory also stood in contrast to “traditional philosophy,” a “disease of 

which it should be the cure” (Feigl, 1943) in its attempts toward “metaphysical, theological, and 

ethical generalizations” (Culbertson, 1983, p. 15).  The sterilized, scientific logical positivistic 

approach to theory-generation enabled educational administration what some considered a 

heightened status within academia, even to the point of enabling its “status of an academic 

discipline” (Moore, Russell, & Ferguson, 1960), implying that it was not considered an academic 

discipline beforehand).    

Multiple criticisms of the theory movement – especially in its logical positivist form – 

surmounted, shifting the meaning and use of theory in education in the 1970s.  In educational 

administration, conceptualization of theory as generating a description and prediction of social 

phenomenon was criticized as characteristic of its disciplinary originator, physics, and 

insufficient in its application toward the social (Schwab, 1964).  Development of plural models 

of theory-practice was considered necessary according to logics that educational administration 
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was morally imbued, drew from psychological-, sociological-, and economic-theoretical islands, 

and was generated between “universal knowledge on the one hand and the particular instance on 

the other” (Schwab, 1964).  While some considered the theory movement a period which offered 

educational administration some momentum, but then dissipated based on administrators 

interests’ in particulars (Halpin & Hayes, 1977), books like Educational Administration: 

Theoretical perspectives on Practice and Research (Silver, 1983) suggest that the movement 

carried on long after the decade of its introduction.  

In Sociology of Education 

 In my reading of other disciplines of education, I did not learn about a significant theory 

movement implicating the discipline, as I did in educational administration.  This does not mean 

that theory was not discussed and regarded as a significant means of knowledge generation in 

other disciplines.  In this section, I explore theory generation in the sociology of education, 

which was considered different and yet related to educational sociology in the mid-1900s.  This 

will be a helpful case study toward understanding how a more established or accepted social 

science discipline traversed into educational studies and brought scientific practices with them.   

 The sociology of education is what Prichard and Buxton (1973, p. 9) cite as being 

considered the “illegitimate child in the world of academia” sometimes considered a domain of 

education, and sometimes of sociology.  Some trace its establishment to 1883, with Lester 

Ward’s Dynamic Sociology, who was considered doing a disservice to the field by not using 

scientific research in the study of the education, using moral philosophy instead.  Emulating the 

introduction of sociology departments in Europe in the 1910s, by the 1920s, the United States 

had nearly 200 colleges and universities offering courses in the sociology of education. Mercer 

and Covey (1980) describe that in first half of the 1900s, sociologists of education focused on 
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issues of immigration, and industrialization, and increased understanding of the role of social 

class, community, and group processes in education (p. 7).  Thus, one outcome of sociology’s 

attention to education was the production of numerous minor schools of sociological thought 

(Prichard & Thomas, 1973).   

And yet, for numerous reasons that show the positioning of schools as plugged into 

economic-, academic-, and political-machines, the very present discipline of educational 

psychology, familiar to those practicing in the landscape of education, had the near effect of 

diminishing the sociology of education.  Firstly, educational administrators adapting results from 

research on their contexts recognized psychology practices more than sociology practices.  

Furthermore, to these administrators, results from psychology were less “dangerous” as they 

enabled maintaining status quo (Prichard & Thomas, 1973, p. 15); sociologies’ focus on schools’ 

relationships to community and social class could slow down and re-direct other important 

interests to administrators, including an ever-increasing cultural value toward school distinction 

based on students’ individualistic development.  Additionally, those researchers generating 

studies informed by sociology and education were in an ongoing debate about the direction of 

the field – toward theory, or toward practice.  

 Those researchers who conceptualized the field as a sociological practice deemed the 

field the “sociology of education” and defined its function as generation of theory through 

scientific method (Prichard & Thomas, 1973, p. 18). Those who studied the field and comprised 

school administrators, professors of education, and educational specialists, were interested in 

directly applying sociological theory via educational psychology and philosophy toward the 

generation of practical solutions to educational problems.  These researchers considered the field 

“educational sociology” (Prichard & Thomas, 1973, p. 16-17).  The differences in field 



 

64 

 

generators’ interests engendered “misgivings and mistrust” with respect to the wider field of 

sociologists, which was stated by Prichard and Thomas (1973, p. 17) to have been evidenced by 

letters to the editors of their national publications.  As a consequence of these differences, the 

mutual meetings of these researchers, called the National Society for the Study of Educational 

Sociology, disbanded in the 1930s, and the Journal of Educational Sociology was renamed 

Sociology of Education in 1963 (the same year that the National Association of Researchers in 

Science Teaching formulated their premier journal, JRST), attuned to the use of scientific 

methodologies.  Perhaps these efforts enabled the field re-composure.  As late as the 1950s, a 

few dozen colleges and universities offered sociology of education or educational psychology 

courses, which increased to over 150 in the late 1960s (Prichard & Thomas, 1973, p. 19). 

Therefore, whereas in educational administration, the generation of theory was conceived 

as a distraction to the practical interests of administrators, in the sociology of education, the use 

of theory generation was used to elevate the status of the field from its diminishing status by 

educational administrators.  Later texts distinguished the sociology of education as the “scientific 

study of human society” concerned with “the application of scientific methods and techniques to 

achieve knowledge of the manner in which group life operates within human society” (Prichard 

& Buxton, 1973, p. 10), further that sociology’s scientific practice was what distinguished it 

from educational research (Mercer & Covey, 1980).  Much later, sociologists of education 

described that  although many sociological approaches are conceptual and theoretical, theory was 

the foundation for empirical research in sociology (Sadovnik, 2016). 

In Science Education 

If one looks at the dialogue appearing in the Journal of Research in Science Teaching at 

the same time that theory became of concern to educational administrators and sociologists of 
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education, one sees the same two practice- and theory-oriented positions debated among 

researchers of science teaching and learning (not all academics).  For example, Shulman (1974) 

cited the differing positions argued between Tyler (1967), who argued for a “mainstream view 

regarding basic research in education” aimed at theory-development via the scientific practices 

of the social sciences (e.g., “Which men can be educated as followers and acceptors? Basic 

issues on the nature of objectives in science education are involved in this conception of the 

possibilities inherent in man.” [p. 45]), and (Glass, 1972), who wrote a critique of this 

elucidatory research,  

We should not strive to make research on science education or education generally more 

scientific...This type of inquiry, directed toward the construction of theories or models for 

the understanding and explanation of phenomena, should be left to the social and natural 

sciences because it is currently unproductive in education and is a profligate expenditure 

of precious resources of time, money, and talent. (Glass, 1972) 

 

Glass linked his interest in evaluative inquiry with the disciplines of psychology, sociology, and 

other education-oriented sciences.  He considered Tyler’s (1974) form of knowledge generation 

as aligned with the social and natural sciences.  Together, these authors un/made science 

education research into a discipline aligned with other disciplines and recognizable knowledge 

generation practices during their time. 

In the 1970s, the meaning of theory shifted from its logical positivist “elucidatory” form, 

expressed by Tyler (1967) to a form that regarded connecting theory with practice.  Hurd (191) 

described this as “decision oriented” research, a form of research “that deals with sequential 

analysis and forecasting, more in which the outcome is expressed in terms of alternatives, 

options, and directional probabilities” (p. 247).  This was a re-writing of Glass’s (1972) use of 

“decision oriented” research which Glass aligned with “evaluative” inquiry.  Hurd (1971) 

critiqued Glass’s form of inquiry: when every research effort was treated as a separate problem, 
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their fragmentation did nothing to progress the whole of the science education research 

enterprise (p. 243).   

Importantly for my analysis, is in the early 1970s the changing verbiage around theory 

regarded its multiple conceptualizations.  The introduction of new words into the landscape of 

academics-of-st&l made possible thinking about research in differently.  Further, chosen words 

were re-conceptualized over time.  Even so, science education researchers considered theory a 

scientific approach, continuing to draw upon methods developed in behavioral psychology. 

Specific changes regarded the use of theory to draw together the meaning of disparate results 

into a cohesive picture, making use of dissensus based on scientific, philosophical, 

psychological, and sociological perspectives (Hurd, 1971, p. 244).  A theme among the changing 

theory-generation efforts was its relationship to practice.  For example, using his own 

collaborative studies on medical science education, Shulman (1974) suggested that finding 

connections between theoretical development and practice was important for “deliberation”: “My 

estimate is that middle-range theories of a psychology of school subjects with the empirical 

research they would stimulate are at the appropriate level for most fruitful practical 

deliberations” (p. 332)  In one reading, then, Shulman (1974) seemed interested in using both 

theory- and practice-oriented research for a return to deliberation, different from the logical 

positivism’s wariness of traditional philosophy’s terrain of ethical uncertainties.  

In this section so far, I have detailed how the use of scientific practices persisted in all 

forms of educational research in the 1950s through the 1970s – some considered theoretical, 

some not.  Emphatically, in those perceived atheoretical research practices, descriptive statistics 

based on quantifications of human variability were generated.  Perceived theoretical practices 

made use of other scientific methods, such as the development of correlations, analyses of 
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variance (e.g., Scott, 1966), and regressions to describe relationships between enumerated 

constructs.  Over time, academics interest in using theory to solve problems of educational 

practice changed the meaning and use of theory in education compared to its use in the natural 

sciences.  Specifically, in the natural sciences, theories were considered unifiable, that is laws 

and generalizations could be generated from them.  In education, the complexity, moral, and 

changing components of social phenomenon rendered interest in the generation of theories rather 

than a singular theory.  For example, in 2016, for example, participant Chances shared, 

I quip that I’m the house theorist, but really one of my intellectual contributions to the 

PER (physics education research) community is to try and advance theory.  And that’s an 

intellectual contribution and a political contribution. Our field did not strongly start from 

theory…I even recall a conference where people got up and questioned the value of 

theory in education research, which I find amazing because from my stances, we all have 

theories.  

 

Chances later mentioned contextual constructivism, sociocultural perspectives, cultural historical 

activity theories, communities of practice, and organizational theories of change as informing his 

research.  Later in our interview, he discussed how his research regarded, “testing [socio-cultural 

theories] out, refining them within physics education research.”  While the generation of multiple 

theories was made possible in science education research, in some sense, they are discussed as 

capably completing an understanding of social phenomenon, in the same way the natural 

sciences assume the presence of functions in the study of the natural world.  The present 

un/makings of theory in science education research is discussed in Chapter IV. 

Late 1900s: The Disciplining of Science Education 

Impact of the War: A Focus on Discipline-based Instruction 

Prior to the Cold War, movements in the schooling of science shifted curriculum foci 

from relevance and interest to students’ lives to the nature of science disciplines (DeBoer, 1991).  

In the early 1900s, declining enrollment in specialized science courses – as opposed to newly 
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created general science courses – prompted efforts from the federal government to not only make 

these courses more socially relevant, but to give them identity, through the instantiation of 

laboratory use, illustrations, and project-based learning (DeBoer, 1991).  The threat in the 1950s 

changed from a focus on declining enrollments toward national security via the war.  This threat 

stimulated the curriculum reform movement in which nationally-sponsored curricula were 

generated for each of the primary science disciplines taught at schools (biology, chemistry, earth 

science, and physics) through the financing of the National Science Foundation during the 1950s.  

From this point forward, school science was attuned to the discipline of particular sciences, 

rather than their social relevance, and the phrase discipline-based referred to educational efforts 

focused on the teaching and learning of the disciplines.  These curricula were generated through 

the joint efforts of curriculum theorists and psychologists. 

In 1959, what was called the “Woods Hole Conference” was organized by the National 

Academy of Sciences to offer guidance in the effective teaching of science.  Ten of the thirty-

five in attendance were psychologists, as part of the conversation was the nature of learning – 

what was the appropriate balance between student inquiry and teacher assertions?  A prominent 

curriculum theorist, Bruner, posited that learning the structure of a discipline regarded learning it 

in the way that scientists understood the relatedness of things, including modes and attitudes of 

inquiry.  For example, in biology, if students were given examples of how organisms responded 

to light, salinity, and temperature, the unifying principle of tropism could be learned.   The 

learning of other general principles involved in further biological studies could thereafter be 

related to tropisms.  While Thorndike had previously suggested that skills had to be taught 

directly (explicitly) not through transfer (implicit), Bruner’s conceptualization of transfer in 

learning the structure of the disciplines, based on a focus of learning general ideas, was an 
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argument that learning of a discipline occurred through both implicit and explicit instructional 

practices (DeBoer, 1991).  Notably, Bruner (1960) presented his proposal of scientific learning 

of the disciplines as a hypothesis:  “We begin with the hypothesis that any subject can be taught 

effectively in some intellectually honest form to any child at any stage of development” (p. 54).   

This is one example of science education research was influenced by psychology’ use of 

scientific methods in the 1950s and 60s.  Specifically, the use of hypotheses in science has long 

been ascribed as making possible the support, modification, or refutation of scientific theory. 

Developing a Discipline of Science Education Research 

 Before continuing with historicizing methodological norms between and among 

academics-of-st&l today, I first wish to discuss how research in this discipline became 

communicable through journals.  The first academic journal in science education was initiated in 

1916 and today is titled Science Education.  The first organization of researchers of science 

education was the National Association for Research in Science Teaching (NARST), established 

in 1928.  In 1926, 1931, and 1939, researcher Francis Curtis at the University of Michigan 

generated digests to highlight the best of the published and unpublished studies performed in 

research on science education.  Each of the studies in these digests had the form, The Problem, 

The Method, and The Findings/Conclusions, which Fensham (2004) suggested reflected the 

sequence in which science experiments were conducted in schools.  Three more digests followed 

Curtis’, published by other researchers in 1947, 1952, and 1957.  In a Teachers College Press 

reprint of these digests in 1971, the Series Editor wrote, “Science education research is the 

systematic attempt to define and investigate problems involved in the learning and instruction in 

science.  It is desirable that the research be cumulative so that investigations build on the 

research of others” (as cited in Fensham, 2004, p. 12).  Fensham (2004) discussed that this 
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statement was significant in its “hope” that science education would use experimentation to 

determine the best pedagogy or the ideal curriculum.  By experimentation, he meant the making 

of comparisons between test or experimental curriculum with the less desirable control 

curriculum (White, 2001). 

However, reviewers of these digests did not find any conclusive findings towards these 

ends.  Some members of NARST found this disconcerting, combined with the fact that those 

involved with the post-war curriculum reform movement in science education looked to 

psychologists and curriculum theorists for advancing nationwide school science, rather than 

science education researchers.  Accordingly, NARST established its own research journal, the 

Journal of Research in Science Teaching (JRST) whose first volume was produced in 1963.  The 

volume authors expressed interest in bolstering the state of research on science education 

through “pure research,” the production of “first class researchers,” sorting out “those basic areas 

where our knowledge is not secure and complete, and bring about a concerted attack on each in 

turn.” (Fensham, 2004, p. 13-14).  In other words, the disparate publications over the past half-

century were considered lack luster in their formulation of connected conceptualizations and 

productions.  There were more than enough logics informing the need for the generation of a 

journal which could bolster the reputation of science education research among other education-

oriented disciplines (e.g., educational administration and the sociology of education). 

During the 1970s and 80s, JRST publications manifested multiple formulations of 

theoretical and conceptual framework development in attempts to connect research productions.  

Further, during these decades, DeBoer (1991) described that there was little controversy toward 

the curriculum reform efforts, and their disciplinary-orientation.  However, enrollments in school 

science dropped in the 1980s, posing a threat to the discipline of science education, which 
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required a different kind of response.  Science education researchers Hofstein and Yager (1982) 

offered a critique that science was not interesting to students when it was taught with an 

orientation toward disciplinary structures, as many had previously anticipated.  They were in re-

orienting science instruction toward social issues, e.g., the contemporary interdependencies of 

science and government, science and the arts, and science and technology, not toward the 

organization of disciplines.  With this change, they hoped that science would be demonstrated 

not as an isolated body of knowledge, but connected to other forms of knowledge generation and 

also democracy, including ethical components of knowledge generation.  In other words, they 

used logic that science curricula could flourish if they could connect to children with all kinds of 

interests (DeBoer, 1991, p. 185-186).  

 Yager, positioned at the National Science Teachers Association president at this time (in 

1983), argued that the interface of science and society should become a framework for the 

entirety of a discipline of science education (DeBoer, 1991).  In the late 1970s and early 80s, 

science education researchers discussed whether science education was a discipline in itself, and 

so Yager’s timing was purposeful toward this end.  In particular, in his review of the “current 

crises in science education,” surveying dozens of science education-oriented professionals and 

graduate students across the country, the most frequently cited problem (60% of participants) 

was the “confusion and uncertainty in the goals and objectives in science education” (Yager, 

Bybee, Gallagher, & Renner, 1982, p. 388), particularly as to what should be taught in school 

curricula.  Further, 58% of graduate students and ~20% of graduate faculty discussed science 

education’s need for a theoretical base.   

Despite this paper’s multiple mentions of establishing a theory base for science education 

(p. 392) as a guide toward the instruction of science, in conclusion, the authors argue that what 
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was needed in research in science education was a development of “research paradigms and 

insist that all research arise from them” (p. 391).  Surprising to me was how the word paradigm 

was mentioned only this once throughout the paper. Because discussion of new methodological 

terms being introduced in the late 1900s, such as paradigms, theories, conceptual frameworks, 

and modeling, continue to be un/made in present day formulations of research on science 

teaching and learning, in the next section, I explore some of their first uses in JRST.  Each of 

these words and their usage will be discussed as implicating academics’-of-st&l landscape 

generation today in Chapters IV and V. 

1960s – Present: Relating Paradigms, Conceptual Frameworks, and Modeling to Theory 

 

During my doctoral training in education, I became aware that education researchers 

were often trained to have a conceptual framework and/or theoretical framework for their 

studies.  However, the rationale for this norm, nor the boundaries of and relation between 

theoretical frameworks and conceptual frameworks was unclear to me, despite the many 

iterations my education advisers and readings made possible to me.  Perhaps I was more 

interested in the apparent need of these frameworks in research.  By what logics were these 

framings considered a need?  What did they make possible?  I decided to query the way in which 

researchers of science teaching and learning spoke about concepts, paradigms, models, and 

theories in JRST, my analysis of theory use which I have already begun. For readers interested in 

how these terms came to be used in research on science teaching and learning, my nomadic 

inquiring in this section I hope will provided some shared understanding. 

Concepts 

The first decade that JRST was in publication, Bruner (1960) argued for the instruction of 

science based on disciplines, through the Inglis Lecture at Harvard University in 1961.  During 
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this decade, Schwab (1964) stressed that science should be taught as a discipline that does not 

produce stable truths, but as “principles of enquiry – conceptual structures – which could be 

revised when necessary” (p. 11).  A year later Novak (1965) described that major concepts in a 

discipline provide the principle structure of the discipline. At first glance, these two scholars use 

of the word concept aligned, although Schwab’s (1964) regarding teaching and Novak’s (1965) 

regarded learning.  To Novak (1965), concepts were also described as “some aggregate of sense 

impressions recorded and manipulated by an individual,” and thusly had both factual and 

“emotional” components (p. 72).  In particular, concepts were the patterns an individual used to 

elicit information when solving new problems.   

What Schwab (1964) called conceptual structures, Mascolo (1969) called conceptual 

schemes which provided “structure to any discipline”.  What Novak (1965) referred to as 

concepts, (Mascolo, 1969) appeared to call conceptual frameworks. Conceptual schemes were 

high-order generalizations that permeate science and were subject to change, e.g., “Matter exists 

in the form of units which can be classified into hierarchies of organizational levels” (Novak, 

1965, p. 73).  Different from these schemes, conceptual frameworks were described as useful to 

individuals in the ordering their world.  A teacher’s role was to provide strategies of inquiry that 

could be used to modify the conceptual framework in the face of change, giving the individual an 

autonomy of learning.  In his own research, Mascolo (1969) questioned the role of the 

conceptual framework in students’ completion of tasks, further, if knowledge is “organized 

around conceptual schemes…than knowledge not so organized?”  In an interview with Fensham 

(2004), Novak reflected on how conceptual frameworks enabled his theory generation, different 

from purely psychology’s behaviorist methodology: 

I didn’t even hear of Piaget until I was out of graduate school.  Minnesota was so bedrock 

behaviorist that Piaget was not allowed.  I was quite taken with his writing when I got 
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into it.  But the problem I had with Piaget was one that persisted.  Development, for me, 

centers around building conceptual frameworks, not these mysterious cognitive 

operational capacities.  Even though Piaget used explicit knowledge in his interviews, he 

was not looking at the conceptual frameworks that made up that knowledge. (as cited in 

Fensham, 2004, p. 106) 

 

Fensham (2004) explored how other researchers found Novak’s study of conceptual frameworks 

in the arc of theory generation important to see how a theoretical model could be tested over a 

long time, namely twelve years (p. 106). In response, Novak responded, “the theory worked,” by 

which he meant the theory had explanatory power. 

This exploration on the use of the term concepts by early researchers of science teaching 

and learning suggests that in the first JRST publications regarding concepts, conceptual 

frameworks were not related to science education research practice at all, but rather part of the 

learning process.  The first mention of a concept used in relationship to science education 

research in JRST was made by Tyler (1967) who spoke of concepts, rather than conceptual 

frameworks: 

Theory is the all-embracing end of basic research in seeking to provide a comprehensive 

map of the terrain of science education.  Concepts are the smaller areas which comprise 

the total map, or…. the complex of science education can be understood more readily by 

considering the concepts as the major parts of the whole, and studying these parts in 

greater detail than is possible with the total… concepts and the dynamic models furnish 

the map which we seek in order to understand the factors involved in, and the processes 

of education. (p. 43)   

 

An example of a concept Tyler offers was generated in psychology, namely identification: as we 

grow, we try to emulate persons in our environment with who we identify, developing habits like 

them.  Presently in research on science teaching and learning, studies of the un/makings of 

“science identity” are abundant.   

Because of the ambiguity in the use of concepts, conceptual frameworks, conceptual 

structures, and conceptual schemas used in the early JRST publications, I assumed that these 
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words were introduced into science education from other disciplines.  Accordingly, I turned my 

attention to research in other educational disciplines to learn about the perceived meaning of a 

conceptual framework.  In the discipline of educational administration, for example, a conceptual 

framework was discussed by Silver (1983) as the perspective used as the foundation of a 

particular research study.  This perspective was informed by a given theory.  The propositions 

made from theory that are tested are contained within the conceptual framework.  In some 

regard, then the conceptual framework is a contextualized set of propositions, rendered by an 

over-arching theory.  Research results can either support or not support the theory, but cannot 

disprove it, through the generation of variables and the collection and analysis of data (see Figure 

3).  Figure 3 makes visible that whereas in the natural sciences, data generation could be 

immediately related to generalized theories, in research on the social, contextualization of 

problems and the nuances of social perspectives perhaps required the introduction of a 

conceptual framework, which would make possible points of reference – variable X and Y in 

School A, where were obviously different than the appearance of variable X and Y in School B. 
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Figure 3.  Relationship between theory and concept in educational administration (Silver, 1983) 

 

Paradigms and Modeling 

 The use of the word paradigm in research on science teaching and learning is important 

to this study as it signals science education research’s interactions with other disciplines.  More 

broadly in education, a paradigm was considered interchangeable with the word model which 

was “the conceptualization of any system as an abstraction consisting of variables (factors) and 

as a network of relations among the variables” (Belanger, 1964) or “the outlines of the dynamic 

relationships which help to explain the process [of science education] as an active one rather than 

an anatomical structure” (Tyler, 1967).  Thusly, at time of these publications, in the 1960s, the 
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meaning of the term paradigm in education was a method of reducing complexity in a system 

with attention to variables of interest (p. 376).  For example, Robinson (1965) described that the 

“paradigm of the physicals sciences” was considered a paradigm of exact, deductive sciences, 

aimed at theory generation (p. 41), the skills of which were required for science students’ 

development of scientific literacy.  Fifty years later (2017), this study’s participant Zoe described 

her use of modeling in her research and in her teaching.  Zoe was the only person among this 

study’s participants who mentioned using modeling in her research, so I wanted to know what 

she meant by it. 

Michelle:   Can you tell me more about modeling in your discipline?  What you mean 

by it.  I know you just said a little bit. 

Zoe:   A model is a simplification of a system.  Okay?  It’s a representation of a 

simplification…. All models, whether it’s a graph or picture or a drawing 

or photograph has got a function.  It’s representing something.  And within 

that model, the function of that model, there are structures, which are the 

nouns, and those structures are related to each other.  I could make a 

model in my kitchen because I had a mouse in my house this morning.  So 

I could show how the mouse is related to the peanut butter in the trap as 

related to the cracks in the walls.  So, models then, the structures of any 

model, whether it’s an X and Y axis, show a relationship between two 

things and that’s a process.  That’s what goes on the arrow.   

Zoe’s conceptualization of modeling resonates with Belanger’s (1964) description of models and 

paradigms, as a network of interconnected variables.  Thusly, the development of models on the 

social involved then, as they do now, calibrating analyses to specific variables, much as does 

scientific practice, as discussed in Chapter II.  

 I now bring these explorations of methodological terms to the community-wide 

developments of science education research in the 1970s and 80s.  Specifically, in Yager et al.'s 

(1982) call to science education researchers’ paradigmatic development, the use of some modes 

of inquiry were advocated, and not others, and these modes were primarily model-oriented, 

looking for cause and effect relationships.  These modes would comprise or make the discipline 
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of science education research identifiable.  Further, Yager’s (1984) proposed objective for the 

discipline of science education was the interface of science and society, to the point that he wrote 

a definition of science education: “Science education is defined…as the discipline concerned 

with the study of the interaction of science and society…Research in science education centers 

upon this interface” (p. 36).   

DeBoer (1991) described that some scholars considered this attempt to identify a unifying 

theme of science education a “defensive” reaction (p. 188).  One might then question what 

Yager’s need to define a unifying practice and research paradigm of science education.  Was it 

the declining number of school science enrollments, or the response of his study’s participants 

who suggested their “confusion” of the goals over science education?  Or was it the continued 

need for science education to lose its identification with its ever present feminine-relation?  

Without reaching for a definite response to any of these questions, one might notice the 

consistent reach for scientific modes of studying – the meaning of theory, models, and paradigms 

practiced in the sciences brought to the study of the social in education, modes which persist in 

research on science teaching and learning today.  

1980s – Present:  Movements in Research Style 

Anthropological Influences on Education Research 

The tensions that I feel as a bio-ed research within a biology department are that 

quantitative data tends to be more valued in a biology setting than qualitative data.  

Therefore, there’s attention to place more value on quantitative data in my field as a bio 

education researcher, at least if I’m going to defend the value of my research to biology 

colleagues.  

 

 In the above quote, participant Aylee explained to me that when doing research, he 

currently thinks about two siloed methodological approaches, quantitative and qualitative, and he 

feels pressure (a Deleuzian force, [Surin, 2011]) to produce quantitative studies according to a 
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logic that these are recognizable to those by whom his academic currency is evaluated.  While in 

this chapter I have explored the interest of late-1900s academics-of-st&l to use scientific or 

psychologic practices applied to the social, Aylee explained that – as did many of participants – 

current methodological approaches in research on science teaching and learning are discussed as 

either quantitative or qualitative (e.g., Libarkin & Kurdziel, 2002).  Accordingly, in this section, 

I turn to the historical turns that enabled this binary, sometimes referred to as paradigms, 

including the ensuing paradigmatic “war” that occurred in the 1980s (Kamberelis & Dimitriadis, 

2004) regarding this binary.  This discussion will be used to historicize academics’-of-st&l 

concerns with these types of methods, which was also the leading concern of my first academic 

publication.  In the next chapter, I will further contend with how these methods tie into the 

politics of evidence in research on science teaching and learning, especially – as Aylee’s 

statement emphasizes – with respect to how these methods function as part of an academic 

machine.  

 In the same decade that Yager advocated that science education be defined as a discipline 

that regarded the interaction of science and society, John Bruer, the president of the McDonnell 

Cognitive Studies for Educational Practice (in 1987) was convinced that cognitive science had 

potential to improve education.  One of his primary questions was “how cognition is, or is not, 

determined, supported, or constrained by sociocultural factors” (1994), a question stimulated by 

qualitative methods used in the study of educational processes (Lagemann, 2000).  The use of 

qualitative methods in education have been traced to anthropology’s use of observation and 

interviewing methods to describe “human meaning in social life,” (Erickson, 1986).  Lagemann 

(2002) traces the use of qualitative methods in education to the 1954 Stanford Conference in 

which twenty-two scholars, split between anthropologists and education researchers, spent four 
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days discussing the “sociocultural contextualization of schooling” (Spindler, 1984).  Part of their 

work was to develop academic infrastructure to enable increased cross-disciplinary study 

between anthropology and education, which was enabled by numerous federal and conference-

oriented efforts in the 1960s (Lagemann, 2000, p. 221). 

 The methods that education researchers adopted from anthropologists were manifested in 

process-product curricula, which Lagemann (2002) described as a research tradition in the 1970s 

(p. 221), and DeBoer described as a research method based on psychological principles of 

learning and student behavior used in science education research in the 1960s, 1970s, and 1980s 

(p. 190-191).  Lagemann (2002) described that in this tradition, research attempts were made to 

correlate behaviors with student achievement.  Participant Kenneth described his experience 

doing this type of research in the 1970s: 

I think that we have consistently done research that is always macro and is always micro, 

given the technology that was available when I started doing research in 73.  I actually 

went to classes with audiotapes to tape record what was happening in the class and then 

analyzed those tapes with excruciating detail to see the big picture, which was about the 

curriculum and misbehavior and poverty and – big issues like that.  As the technology 

improved, we could carry video cameras in – and analog went to digital and we digitized 

the analog.  Then we could take pictures – and then all of a sudden we could get down to 

the hundredth of a second – of both the audio and the video.  So the technology allowed 

us to do what we always wanted to do, which was to understand what was happening at a 

micro-level to answer macro level questions, and then to feed that into teacher education 

programs so that practicing and pre-service teachers could be educated to learn from what 

we were doing in the classroom.   

 

Noticeably, Kenneth described using audio and video, which might be considered qualitative 

data, in contrast to numeric data collected through surveys and examinations.  According to 

Lagemann (2002, p. 191), the process-product analysis was used to identify effective student and 

teacher behaviors that could improve learning environments.  However, the contextual factors 

muddied generation of simple, correlative results.   
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With the use of anthropological practices, awareness of how the teacher, the students, and 

the delivery changed from semester to semester such that capturing the local, contextual factors 

enabling desired learning objects failed.  Instead, the use of anthropological techniques, such as 

patterns of discourse, increased notions that cultural factors such as differences in language and 

family practices had implications for the meaning of school success.  Interestingly, participant 

Gabi described that among the newer communities currently invested in questions regarding 

science teaching and learning, when some are quantitatively-oriented, such as Aylee’s, they miss 

these important contextual factors: 

I think all of the DBER communities are starting to come along and realize that the most 

important variable in teaching is who you teach.  They started by thinking what you teach 

was important.  And then we spent a lot of time, myself included, on how you teach.  And 

in reality, who you teach and who the teacher is are probably the crux of the issue.  And 

so I think we're getting there.  I think science education with the, you know, capital S and 

E, like, PC's in science education, they're already gotten there, right?  They're already 

there.  That's why they have no patience with concept inventories and all that kind of 

stuff and I agree with them. (Gabi) 

 

Gabi’s statement makes visible that the use of techniques from anthropology in education opened 

up complexities and nuances not previously recognizable with use of scientific and psychologic 

applications to the study of the social.  In one reading, then, qualitative methods were rendered 

as a paradigm – defined earlier as an attention to specific factors in the milieu under study and 

not others – making certain forms of knowledge generation possible.  This paradigm is often 

called the qualitative paradigm.  In the 1980s, Lagemann (2002) expressed that the increasing 

use of qualitative methods by scholars who considered themselves postmodern-, critical-, or 

feminist-theorists increased awareness of how social inequities generated educational outcomes, 

which they considered an inevitable attribute of a capitalist society.   

With the use of these new methods, Fensham (2000) observed that the field of science 

education changed, signaling a hallmark of any (true) discipline: progress.  While research prior 
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to the 1980s emphasized experimentation with and correcting teachers’ behaviors, the adoption 

of methods and theories from other academic disciplines brought an interest in the process of 

learning rather than teaching (p. 16).  White (2001) suggested that these movements in styles of 

research in science education were fostered by a move in psychology from “behaviorism” to 

“cognition,” which involved changing data collection methods (p. 458). 

Present in this discussion so far is the move in research in science education to the use of 

anthropological and sociological theories to understand cognition. In attempt to be loose about 

the interpretation of the differing foci and methods adopted during the 1980s, White (2001) 

called the differing lines of research engendered by differing theories and approaches styles (p. 

461)  Researchers in other disciplines have introduced their own vernacular to characterize these 

changes, especially with regard to the assumptions and practices taken to research, e.g., 

“paradigms” and “chronotopes” (Kamberelis & Dimitriadis, 2004).  With respect to Lagemann’s 

(2002) and DeBoer’s (1991) review of the use of scientific practice and its paradigm applied to 

the study of education that I have rendered so far in this chapter, I now read with affectual 

intensity a portion of my interview with Kenneth, who described that quantitative ways of 

knowing propagated a deviance from what he perceived as “the harmonies that sustained the 

universe”: 

Kenneth:   So we lost our way. 

 

Michelle:   Can you spell it out for me: your critique of “STEM” as fitting in with this 

Western ideology of power, control, and hierarchies? 

 

Kenneth:   I call it crypto-positivism… like reducing things to variables and looking 

at causation in simple terms of bivariate or very simple half diagrams or 

something like that.  I think that reductionist view became very, very 

favorable – not just in science but also in economics and politics, and so 

on. And there’s a famous battle going on – but largely the positivistic 

ways of thinking and all that goes with that – control, power to those that 

have these technologies and can use these technologies.  I think that it 
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gradually inter-penetrates just about everyone’s thinking…So these space 

races and all that kind of stuff, enabled us to focus and focus, and what 

was happening of course was that the harmonies that sustained the 

universe gradually getting eroded so that the mass extinctions became the 

least noticeable. I think that was when neoliberalism and capitalism 

became ways of thinking that really required science to be successful to 

produce goods….And so good friends of mine like [prolific conceptual 

change research scholar] spent a whole life time just doing conceptual 

change work within the same theoretical framework and at the end you 

have to say, ‘wow what a waste of time and money’ because what we 

learned is going to enable us to tackle the grand challenges – that face us 

right now.   

 

As with Lagemann’s (2000) discussion of postmodern, critical, and feminist education 

researchers, Kenneth considered that capitalism made possible a research orientation toward the 

“product” in the process-product research tradition.  Further, he considered research-orientations 

such as the “conceptual change” tradition, were examples of the process-product tradition, 

endlessly producing products that did little to address the interfacing of the social and science, 

which Yager found interesting.  He critiqued conceptual change as making use of the “same 

theoretical framework” and therefore producing the same kinds of knowledge, and thusly, in one 

reading, a paradigm of its own.  In this reading, what Kenneth described as a “famous battle,” I 

understood as the paradigm wars, to which an entire two issues of the journal Quality Inquiry, 

established in 1995, devoted its purview in the year 2004. 

Paradigm Wars 

 In his writing about the field of science education research, Fensham (2004) described 

how when he left his work in chemical research for studies in the social sciences in the 1950s, he 

became aware of a debate of whether “it was possible to study and analyse social situations in 

terms of a positivist model, analogous to those in use in the biological or agricultural sciences,” 

where “variables were identified and relationships between them were sought” (p. 103).  The 

other mainstream perspective was that social systems’ complexity would require a large amount 
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of systematic observation in order to approach description of valid perspectives, and then and 

only then could tentative generalizations be made.  With respect to the latter, Fensham (2004) 

described a study he conducted which illuminated to him the highly contextualized nature of his 

findings.  The theoretical position he adopted in the exploration of these findings came from 

social anthropology, and assumed that the richer the research study, the more complexity (as 

opposed to reduction to a few variables) could be described.  Much like Belanger’s (1964) 

conceptualization of a paradigm, where a system could be abstracted with a focus on a few 

variables and the relationships among those variables (and not others), Fensham (2004) 

described that his theoretical leanings as a position.  Whereas previous researchers of science 

teaching and learning had described the natural sciences as having their own paradigm, or 

approach to the study of the natural world, Fensham (2004) illuminated that two paradigms 

initially debated among social scientists seemed to regard two approaches taken to the study of 

the social, one scientific and reductive, and the other contextual- and complexity- oriented.   

More recently, these paradigms have been named the quantitative and qualitative paradigms, 

respectively. 

 Fensham (2004) stated that the normative position or paradigm in science education 

research is a belief that, 

Science learning…is affected by factors, that students (or teachers) have in their person, 

or that derive from the social milieu they are in, or have been in.  Since it is not clear 

which of these factors are more significantly related, measures of a number of them that 

seem likely to be involved are sought, and appropriate statistical methods are then applied 

to show where the weight of the relationships lie.  This is a theoretical position that says 

𝑋𝑖 is related to 𝑌𝑖, where the 𝑌𝑖’s are desired educational outcomes and the 𝑋𝑖’s are the 
possible factors, the influence of which can be determined.  It is both an overall faith 

statement that education can be defined and measured in terms of such discrete variables. 

(p. 115-116) 
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The normative use of this position was the basis of the development of standardized testing in the 

1920s in which DeBoer (1991, p. 120) described that “virtually every aspect of educational 

practice was submitted to scientific test.”  It was also the basis of the process-product curricula 

of the 1960s, 1970s, and 1980s, which used experimental and control curricula.  Fensham (2004) 

described that this paradigm made use of quantitative methods.  Other researchers, he suggested, 

recognized the complexity of education and so turned to other methodologies, such as 

observation and interviews, which made description possible, and “may perhaps allow some 

assertion to be made about why things interact in that given context” (p. 118).  Fensham’s (2004) 

double tentative phrasing here, “may perhaps,” is indicative of his interest in avoiding stating 

that qualitative methods produce generalizability.   In light of the present argument regarding 

theory-generation in science education, this assertion can be contrasted with Fensham’s (2004) 

statement regarding science education’s “borrowing theory” from other disciplines: 

In some of these cases of a borrowed theory, the researchers seem simply to be 

attempting to superimpose the concepts of this theoretical frame…on the data they have 

about situations of science education.  The use of theory in this way is unlikely to provide 

anything more than a descriptive framework for the researchers’ data and its analysis.  

Since the theory was developed in a quite different social or physical context, it may be 

that not all its significant features make sense in the context of science education.  

Without them, the theory is incomplete, and likely to lack any explanatory power. (p. 

102) 

 

That Fensham (2004) discussed the use of qualitative methodologies to produce propositions, 

rather than generalizations, and also that generalizations are possible through theory generation, 

even when research is qualitative in form, makes visible his multiplicitous perceptions of 

knowledge generation. The duplicitousness of researchers’ consistency in argument and practices 

is perhaps not uncommon.  For example, Lather (2004) argued that despite Lagemann’s (2002) 

perceptible critique of an educational research built on science, which I have heavily cited in this 

chapter, attending her conference presentation on her book during the American Education 
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Research Association meeting in 2002, Lagemann (2002) seemed “adrift in addressing how calls 

for generalizability, objectivity, replicability, and a unified theory of science re-inscribe a science 

under duress for some 30 years” (p. 17).   That Fensham was a knowledge generator of both 

science and education, and Lagemann was also a co-author on the 2002 NRC “Scientific 

Research in Education” at the same time that she wrote a critique of the privileging of scientific 

research in education, makes visible the multiple forces by which education researchers’ words 

can become ordered. 

In Lather’s (2004) critique of the 2002 NRC report titled “Scientific Research in 

Education,” within Qualitative Inquiry’s issue on the paradigms wars, she considers how the 

report disciplined educational research toward the production of evidence through science modes 

of knowledge generation.  Critically, she examined how despite the report’s described “big tent” 

legitimation of multiple methods in educational research, the guiding principles in doing “high 

quality” science posed by the NRC include 

1. Pose significant questions that can be investigated empirically; 

2. Link research to relevant theory; 

3. Use methods that permit direct investigation of the question; 

4. Provide a coherent and explicit chain of reasoning; 

5. Replicate and generalize across studies; and 

6. Disclose research to encourage professional scrutiny and critique. (p. 52) 

The guidelines disavowed use of multiple formulations of evidence, analyses, perspectives, and 

also narrowed the range of topics that could be studies.  In her own words, Lather (2004) 

expressed,  

Values and politics, human volition and program variability, cultural diversity, multiple 

disciplinary perspectives, the import of partnerships with practitioners, even the ethical 
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considerations of random designs: all are swept away in a unified theory of scientific 

advancement with its mantra of “science is science is science” across the physical, life, 

and social sciences. (p. 19) 

 

Accordingly, using a postcolonial reading of S. Hall (1996), Lather (2004) considered the 

position taken by the federal government as a position of “war” as it invoked a system of rules 

that “plans, urges, incites, solicits, punishes” (Hall, 1996, p. 429, as cited in Lather, 2004, p. 26) 

educational researchers towards high quality science research – thereby generating a binary of 

low quality research to which perceptibly unscientific qualitative inquiry was attuned (p. 26).   

Expanding on these critique, deMarrais (2004) discussed how the legislation of the No 

Child Left Behind, passed in 2001, promised “to ensure that all children have a fair, equal, and 

significant opportunity to obtain a high quality education and reach, at a minimum, proficiency 

on state academic achievement standards and state academic assessments” (“Text of H.R. 1 

(107th),” n.d. p. 1, as cited in deMarrais, p. 286), using “high-quality academic assessments” and 

“scientifically based instructional strategies”: 

1. high-quality academic assessments and accountability systems aligned with 

challenging state academic standards; 

2. improving and strengthening accountability; 

3. a variety of programs to meet the educational needs of low-achieving children, 

migratory children, children with disabilities, Indian children, neglected or 

delinquent children, and young children in need of reading assistance; 

4. greater decision-making authority and flexibility to schools and teachers in 

exchange for greater responsibility for student performance; 

5. promoting schoolwide reform and ensuring the access of children to effective, 

6. scientifically based instructional strategies and challenging academic content; and 
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7. affording parents substantial and meaningful opportunities to participate in the 

education of their children. (p. 1) 

These principles conceived of schooling as an “efficient, effective factory ignoring the processes 

of education that are civic, democratic, aesthetic, emotional, critical, and moral” (deMarrais 

2004), deMarrais (2004) argued that these latter educational processes cannot be studied through 

scientific analyses attuned to reduction, as opposed to the complexities of contextual education.  

Further, such disciplining and normalizing of procedures taken to the social hierarchizes and 

appropriates a reactionary political agenda regarding multiculturalism which decenter 

masculinity and imperialist regimes of truth (Lather, 2004, p. 26).   

In order to combat the scientism toward education generated by the United States 

government, Lather (2004) made use of Foucault’s (1994b) philosophical concept of 

“indiscipline” (p. 36), which involves exerting “pressure that cannot be tolerated by the very 

process of exclusions and sanctions designed to guard against irregularities and infractions,” the 

irregularities and infractions being the resistances qualitative inquiry poses to the otherwise 

“quantitative” paradigm (Lather, 2004).  Denzin (2010) continued to advocate for the concept of 

indiscipline in his book, The Qualitative Manifesto: A Call to Arms: 

Critics…want to control the discourse that surrounds the cornerstone terms in our project, 

namely, social justice, ethics, knowledge, the social text, politics, pedagogy and 

evidence…. We live in a numbers dominated world.  We know after a decade of critique 

in the health, welfare, and educational fields that the evidence-based measures of quality 

and excellence rely on narrow models of objectivity and impact (St. Pierre and Roulston, 

2006).  Researcher reputation, citation, and impact scores are not acceptable indicators of 

quality.  They should not be the criteria we use to judge our work, or one another.  They 

should not be allowed to shape what we do.  To these ends we must create our own 

standards of evaluation…we need international journals, conferences, congresses and 

book series devoted to critical qualitative inquiry, and human justice concerns.  These 

discourses will always be about the local, about human justice in lives lived under 

neoliberalism.  (p. 11-12) 
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Along these lines, some of my study’s participants, like Kenneth, described their political moves 

to counteract federal narratives of definition: 

Because the Western world was seen as superior ways of thinking and having control of 

what was important.  “STEM”, for example, I think is a very, very poor decision, and I 

don’t actively get out there with signs and campaign against STEM but I think it’s the 

biggest mistake we could’ve made among many, many mistakes in the last 40 years.  And 

so my positioning is more to create a movement that operate at the margins with enough 

people that ascribe to this that we can find places to educate the large public about 

wellness and about the way that science is complimentary.   

 

The movements generated by qualitative inquirers and Kenneth can be conceptualized as 

resistances to power relations impelled on them (Foucault, 1994b).  In Deleuzian philosophizing, 

humans cannot possible repeat practices according to the same logics by which they have already 

produced, because of their continuous responsivity to their many other changing relations.  With 

these post-structural concepts in mind, I consider how with their movements, qualitative 

inquirers and Kenneth desire re-configuration of their worlds according to logics much different 

than the ones that desire the continual use of scientific practice in knowledge generation.  The 

present un/makings of research recognizability and communities between and among academics-

of-st&l are the topics of the next two chapters of this study. 
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CHAPTER IV: 

PRESENT UN/MAKINGS OF RESEARCH RECOGNIZABILITY  

In the previous sections of this chapter, I read texts about education researchers through 

texts written by education researchers, using both document and analysis and interview.  Part of 

this reading was to demonstrate how voice does not belong to an authentic, humanist subject, nor 

can it be separated from the context of its performance (Mazzei, 2013a).  Rather than using 

qualitative inquiring to possibly free the authentic voice of this study’s participants from the 

constraints that otherwise inhibit them, a common qualitative inquiry practice seeking fixed 

meanings of individuals’ experience, I read texts through one another to open up meanings 

(Mazzei & Jackson, 2012).  With a careful attunement to logics informing the various 

methodology practices of education researchers, and research of science teaching and learning 

through the past century, I aim to make apparent the forces influencing our research practices 

today.  In the previous chapter, for example, I showed how movements in science education 

research were influenced by forces such as the feminization of education, the prestige of science, 

World War II, and the generalizability of knowledge.  These forces produced norms in social 

science research, including research on science teaching and learning, such that the scientific 

paradigm applied to the social was considered quality.  The effect of this norm was hierarchizing 

of methods taken to the social, such that methods deviant to science, disrupting and subverting 

generalizations, were seen as lesser in kind and therefore not worth funding.  I also showed how 

the authors of those texts I followed most closely, Fensham (2004) and Lagemann (2000) were 
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not immune to these forces in their own responses about quality modes of knowledge generation 

in their writing and conference presentation, respectively. 

 In this next section, I explore present manifestations of research recognizability in 

research on science teaching and learning.  In this exploration, I use topics of affective intensities 

presented in exchanges between myself and the study’s participants.  Following the theorizing of 

Deleuze and Guattari (1987), who said, “Every statement is the product of a machinic 

assemblage, in other words, of collective assemblages of enunciation,” as I read these exchanges, 

I carefully trace the numerous machines we academics-of-st&l plug into, deconstructing the 

interview as a process that both makes and unmakes us as an agencement and assemblage 

(Mazzei & Jackson, 2012).  I also use the affective intensities to increase awareness of norms in 

our communities, informing our opinionating about research that is different from our own, as a 

problematization of communal differencing (Mazzei, 2017). 

Un/Makings of Recognizable Research 

I enter this exploration by re-visiting my interview with Kai.  Kai shared with me about 

her conference proposal to a physics education research conference in which she explored with 

her colleague from English students writing about their science ideas: 

[The proposal] was on handwriting in the sciences and what it looks like to have students 

write to their own ideas.  What does that mean in physics?  Because this is a big idea in 

English….And one of the reviewers said, “This isn’t just a course for pre-service 

teachers.  This is [Kai’s] course and we all know that this is like ‘totally out there.’”  

Something along the lines of, “this is just so fringe.  This doesn’t have any bearing on our 

field,” is what it felt like. (Kai) 

 

Whereas the exploration of students writing about their own ideas might be a normative practice 

in English, to physicists who were unfamiliar with this practice, Kai read that her practice was 

objectionable.  It did not fit within the recognizable research paradigm of the physical sciences, 

and therefore had the effect of being excluded.  An apparent logic informing the reviewers’ 
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criticism was the lack of bearing the research could have on the field.  I consider how despite its 

empirical formulation, including data collection and analysis, it could not possibly have an 

influence on the field because both the style of instruction and the method of study invoked were 

unrecognizable.  With critical materialism, I consider how other historical forces might render 

Kai’s research “fringe,” including her gender identification and her professorship at a non-

research-oriented university.  These categories of gender, university tier, and research method, 

each of which positioned Kai on the lower end of social hierarchies researchers have generated, 

possibly interact to disable the recognizability of Kai’s research. 

 Thinking again with Dale, the feminization of education and the devaluing of inquiry 

other-to-scientific inquiry can also be seen as categorizing some research as “fluff” and therefore 

effectuating it as unpublishable.   

Some of the arguments are, “We shouldn’t publish this kind of thing because what if a 

[scientist] were to open the journal and look at this article and think it’s a bunch of fluff? 

(Dale) 

 

The historical norms implicating DBER as less than an academic discipline, continue to generate 

what Dale considered its perception as a “second class citizen” compared to its corresponding 

science discipline.  Dale’s above statement was in response to my questioning about how he both 

perceived hierarchizing of research in his discipline, and also how he addressed it.  Dale was 

aware, as a board member of a discipline-based education research journal, that he had an 

influence in the making of the discipline, stating that he published a wider variety of things than 

most people in his community might like, also, 

I don’t really care whether somebody thinks it’s [discipline-based] education research or 

not…I don’t even know how to define the work that I do in many ways. And so that 

doesn’t bother me at all.  As long as people seem to find it useful (and whatever they care 

to call it), it is fine. Or if they don’t want to call it something, that’s fine. 
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Dale perceived his own work as un-identifiable and therefore, stated his impartiality to defining 

the work that becomes published in his discipline, arguing that the field has a soft boundary 

“defined by what people who are in the field do.”  Thinking with Braidotti (Braidotti, 2012) I 

consider how Dale, aware of the histories implicating his field as “second class,” enacts re-

configurations through dis-identification.  He resisted attempts to make the discipline linearly 

recognizable, which therefore made many kinds of research in his discipline recognizable 

through publication. 

Un/Makings of Scientific Research(ers) 

Disciplinary Hierarchizing 

 With Foucault (1980a), I consider the implications associated with dis/identifying 

practices. In the previous section, I explored how researchers’ identities become entangled with 

their definition of a field, where the field is sometimes defined as the kinds of knowledge 

generated by researchers.  When scientists turn to the study of education research, Fensham 

(2004) suggested that they are likely to adopt scientific methods taken to the social because it is 

what is what is familiar to them, or in my own phrasing, recognizable to them.  For example, 

Rivalk repeatedly referred to himself as a scientist, shared such a viewpoint from the standpoint 

of his scientific community, 

Social science and education research is something we're not really comfortable with, 

because we have certain values associated with that level of public verifiability and 

repeatability….I value high-quality evidence, and I define high-quality evidence by the 

degree of public verifiability that's associated with that evidence. That's how I want to 

interact with other people in a civilized democracy. I want a scientific point of view to be 

part of how we make decisions as a group. 

 

Noticeably, Rivalk spoke of his research values as a collective we, the collection of scientists to 

which he belonged.  He used a logic that that his scientific community was not comfortable with 

social science and education because it has different values.  In particular, Rivalk made present 
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that scientists value public verifiability or evidence.  What is threatened without this practice and 

comingled value is a “civilized democracy.”   

Additionally, Rivalk considered public verifiability “high” quality, marking his notion 

that there is low quality research as well.  He also made apparent his perception of the lower end 

of the established binary: 

I get real nervous around groups of people that don't take [scientific point of view] as a 

significant part of how they want to address problems, and they're relying on what? 

Intuition, personal observation, personal testimony things that I can acknowledge that 

that's a very powerful form of evidence for them, but it's not something that I can 

experience. 

 

Rivalk made present a collective enunciation – a logic informing the need for scientific 

recognizability.  Public verifiability made possible addressing problems as a collective, 

something that individuals’ entries cannot.  Reading with the histories informing the use of 

scientific paradigm in research on science teaching and learning, as a higher-ordered method of 

inquiry, I inferred that an additional perceived threat to practicing differently than to 

scientifically is the loss of identification with the higher-ordered methods of science and 

therefore also with scientists. 

 Although Rivalk differentiated scientific research from education research and assigned 

quality to the former, when he began describing the evolution of his field, he differently assigned 

quality to education research. In the interview excerpt below, Rivalk described that in 2002, his 

discipline-based education research community made a transition from questioning of “how to 

teach [insert curriculum concept] better” to broader questions in the field.  This required a trans-

disciplinary inquiry involving “people who do education research.”  Further, I noticed Rivalk’s 

recognition of theory-generation in education research, the historical uses of which implicate the 

discipline with status.   
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Then us, who had PhDs in science of some kind, we're now going to try to answer bigger 

questions in the field.  We really quickly said that the only people that know how to 

conduct education research are people that do education research and this ‘[how to] build 

a better volcano model’ stuff is not really getting to really bigger questions in the field.  

It's addressing tiny little bites of how to teach the rock cycle better, instead of, “What are 

the cognitive processes going on inside of an adult human as they stand in front of that 

outcrop that they've never seen?”…We need to understand a theory in practice behind 

what is going on in the human organism as it is processing new information. (Rivalk) 

 

In his statements, Rivalk both made and unmade education and education researchers as quality 

knowledge generat-ion/ers.  On the one hand, science was unlike education research in that it 

values public verifiability of knowledge, and on the other hand, in contrast to his community, 

education research had a longer history of developing theory regarding how a human processes 

new information.  Both the practices of theory-generation and the cognitive studies regarding the 

brain’s processing as a scientific object of study, are possibly recognizable features by which 

Rivalk and his scientific community could “plug-in” to education research. 

Interesting/Valued Research 

 In my thinking with Dale and Rivalk in the previous section, I explored how the effects 

of scientific recognizability of research have implications for the acceptability of research for 

conference presentation, publication, and trans-disciplinarity in a connected landscape 

continuously made and unmade by academics-of-st&l.  In this section, I focus on how scientific 

recognizability has implications for our agencement in terms of what is considered interesting or 

desirable research.  With this focus, I attune my analyses to the logics participants’ expressed 

regarding their dis/interest in others’ research.  With many of this study’s participants, our 

conversations focused on the research they found interesting, and for what reasons.  With only a 

few did I discuss those research projects they thought were uninteresting.  I explore the logics 

discussed by these participants to consider how research connectivity is rendered disconnected. 
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I begin by turning to my interview with Elisa, a participant whom I had interacted with 

first at a conference several months prior to our meeting in August 2015.  At the conference, I 

attended a particular session in which one of Elisa’s students was presenting in the hope to meet 

Elisa and invite her participation in my study.  Elisa was someone whom I was aware had a PhD 

in a science discipline but also had a long history of engaging in DBEER.  This being my first 

conference regarding research on science teaching and learning, I was surprised by how my 

background in both science and in education enabled me to ask and engage with questions after 

the presentation, during which Elisa also participated.  During our interview, Elisa and I reflected 

on the conference and our experience.  She described to me how she thought there was a lot of 

“crap” and presentations from which she could not learn at the conference this year, in contrast 

to her previous attendances at the same conference.  I asked her to explain more:  

Michelle:   What does it feel like when you get something out of it?  How do you 

know? 

 

Elisa:   So the one session I went to that I did get something out of it was the 

session you went to, with [researcher from the South]…and his student.  I 

was like, “Oh, awesome!”  I loved the way they diagrammed that 

trajectory, and actually I’m using that strategy in some of my research 

right now.  That would be the one thing that I would be like, alright! 

 

The affective intensity to which Elisa regarded this one conference presentation, in contrast to all 

the other presentations she observed, was interesting to me because of how it signaled Elisa’s 

valuing of particular kinds of research, also, her choices to attend particular conferences (I 

noticed she did not attend the same conference the next year).  At this point in the interview, 

Elisa began discussing logics she applied to the attendance of other conferences, in response to 

my original question.  However, later in the interview, I asked Elisa to expand on the logic 

informing her affective response to the previously cited presentation.  In my representation of her 
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response below, I parse out her statements according to the various logics informing her interest 

in the said researcher’s productions, to make present research desiring: 

Michelle:   What was it about [the researcher’s diagrammed] trajectory that was so 

catching for you?  Was it a model that you felt you could apply to your 

work?  You said you used it – 

 

Elisa:   Yeah, so that vector – do you remember? 

 

Michelle:   Not too well. 

 

Elisa:   Let me draw it for you again…He basically looked over time where 

people fell and created these vector diagrams.  I thought it was just such a 

clever way of displaying the diagrams.  (I’m always looking for clever 

ways of displaying data.) And it was one question each, awesome!  So it 

made it easy to collect the data and depict the picture of a student’s 

research experience in a holistic way.  And I think that more data are 

needed to know what the data mean, but I was like – alright, I’m using that 

right now.  Because it just seemed like such an easy way to capture what 

might be going on in a research experience that didn’t require a lot of 

surveying – it allowed you to look over time and display the data in a cool 

way. 

 

Elisa found the researcher’s analysis valuable based on its clever representations, connectivity to 

her own research, and simplicity in characterizing a complex phenomenon.  Her interest in clever 

representations reminded me of a moment in my own research producing in which my physics-

trained education research colleague said, “Let’s put this into a figure.  Physicists love figures!” 

which contrasted with my own logics for the representation of the data.   These collective 

enunciations remind me of science’s interest in reducing complexities of phenomenon in the 

interest of generating functions, which include representations of these functions.  If these 

reductions can be displayed in visually pleasing ways, then they possibly make the research 

study understandable and clear – also, capturing and closing understanding, rather than 

problematizing and complicating.  Elisa’s interest in data reduction can also be seen as connected 
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to a perspective that functions make possible predictability.  Continuing in the arc of our 

conversation above, I asked, 

Michelle:   So when you say more research needs to be done…? 

 

Elisa:   Right, we don’t know what that means: what does “directive” mean? What 

does “consultative” mean? 

 

Michelle:   It’s a starting point and it can draw you in…? 

 

Elisa:   Right, what’s going on? Then can we really say this research follows the 

trajectory of both the mentors’ and the undergraduates’ perspective is 

good? Or not?  And then look at what influences that? What about the 

experience, or what outcomes does this trajectory predict? 

 

The logic informing the ability to predict an outcome is entangled with a logic enabling 

contemplation of what is “good” or not.  Perhaps an unstated logic here, then, is if we can link 

cause and effects, then we can determine a good course of action.  These logics were not 

unconnected to the logics regarding interest in the predictive and explanatory power of theory 

discussed by researchers of science teaching and learning the in the 1960s (see Chapter III).    

 My interview with Elisa also made apparent how researchers’ find others academics’-of-

st&l research valuable when it connected to their own work.  This connective desiring is 

important for shaping the field as this logic keeps practices attuned toward group formations 

rather than creative divergences that lack recognizability.  While I will increase my attention on 

this matter in the next chapter, I briefly turn to my interview with participant Finley who 

expressed much frustration at the increased siloed practices of his communities’ practices, 

including increased number of journals, and increased number of conference strands.  Finley 

made present a logic that the focus of research on science teaching and learning was what 

matters most: 

Finley:   And you just think, “Look”… I mean I know why [research has] gone in 

that direction, but it would be much better if there were some sort of 
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sifting operation.  I look at some of titles and I’m like, “why are you 

researching that?” [laughs]  I’m sure you do as well.  People probably do 

that when they look at my work, and I think, “Fair enough.”  [laughs] 

… 

 

Michelle:   Yeah, well, so it sounds like there’s some philosophy that you have to 

approaching which questions are interesting… 

 

Finley:   I am driven by a sense of, “How do we improve the quality of the student 

teaching and learning experience?”  I think research – this is my personal 

view – I think research should contribute to that. 

 

In these words, I noticed Finley’s abundant awareness of his viewpoint as merely one of many, 

almost apologizing for his personal views.  I noticed that Finley both seemingly mourned his 

research communities increased divisions, e.g., increased numbers of journals and conference 

strands, but was linearly interested in the direction of the research communities’ efforts – just 

one of many possible directions.  Consequently, I questioned him further to learn about logics 

informing unvaluable research:  firstly, at the time of our interview, I could not conceptualize 

how his (and our) research community members could produce research not recognizably related 

to the improvement of science teaching and learning; further, I wondered with Finley, what was 

at stake with research that appeared peripheral to this focus? 

Michelle:   Can you give me an example of something that doesn’t contribute to 

[improvising science teaching and learning experiences]? 

 

Finley:   That’s a good question…There’s a journal of science education run by 

[well-known science education researcher].  When [the researcher] started 

off this journal, I can remember him saying, “It is going to be a forum 

influencing the practice of teachers.” My answer is “No, [Researcher].  It’s 

been a forum for philosophers to write about the history of philosophy as 

they see it rather than science teaching.” Most of them have never seen or 

been near a classroom in a month of Sunday…Some of it you think, ‘how 

does this contribute to our understanding of what people should be doing 

in the classroom?’  I’m not so sure.   

 

Like many researchers involved in the tensions regarding theory-generation and practice in the 

mid- to late-1900s (discussed in Chapter III), Finley valued the practical orientation of research.  
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His belief about the purpose of research on science teaching and learning mirrored closely those 

of the 1971 Teachers College Press reprint of publications from the first half of the 20th century 

(see “Developing a Discipline of Science Education Research” in Chapter III): “Science 

education research is the systematic attempt to define and investigate problems involved in the 

learning and instruction in science” (as cited in Fensham, 2004, p. 12).  Finley’s continued 

investment in this definition, conjoined with his interest in researchers’ connection to classroom 

spaces, parallels critiques made by those in Yager et al.’s (1982) study regarding the “current 

crises in education” (see “Developing a Discipline of Science Education Research” in Chapter 

III).  Those surveyed expressed that a major problem of the profession was the “lack of dialogue 

between university scientists and science educators and practitioners in the schools”, and the 

university was described by some as an “ivory tower” (p. 389).   Thus, Finley words, ordered 

into existence via our interview, can be studied as part of a collective enunciation desiring a 

specific purpose for research on science teaching and learning.  This pursuit aligns with historical 

forces connecting its discipline to the classroom at the same time that he unmakes it as an 

undifferentiating effort between teacher spaces and subjectivities, and historically elevated 

researcher spaces and subjectivities.   

 Research Method and Presentation 

 Researching academics’-of-st&l research values and practices was sometimes unnerving, 

considering I was interviewing established academics, and sometimes freeing, as it was in my 

connective moment with Lynn described in Chapter I.  In this section, I explore some 

uncomfortable moments with participants regarding methods.  Some participants were aware that 

I was not getting my degree in science education or in DBER, but rather in educational research 

methodologies.  At those moments when we discussed researcher methodologies, I suddenly 



 

101 

 

became self-aware, “How do participants conceive of my study and my research process in this 

moment?”  While I explore some of these affective moments more rigorously in Chapter VI, I 

presently continue to explore logics, practices, and effects informing recognizability of 

academics’-of-st&l research, with specific attunement to their valuing of particular methods, and 

presentation of methods. 

In the previous section I explored Finley’s interest in research on science teaching and 

learning having a particular focus.  Some participants, like Jordan (in 2015), expressed more 

concern with the method of research, 

It’s not that I’m against qualitative. (Although there’s definitely a version where I’m 

trying to learn more statistics so that I can do more mixed methods --and I’m moving in 

that direction.) But, man, every once in a while you see these studies from young people 

and it’s just like, “I just want to interview a bunch of people about -- [indiscernible].” 

And you’re like, “What does that have to do with anything?”   Like, first of all, you need 

to develop some skills really quickly to explain to people why they should care --about 

what you’re doing and how that’s going to result in better learning, or better 

[disciplinarians], or more equitable... (Jordan) 

 

Looking carefully at Jordan’s statement, I noticed that while she seemed to place value on 

mixed-methods, Jordan seemed to be less concerned that research was generative to ends aligned 

with a focus, then whether the research/er could argue the merit of the research.  Dale also 

characterized studies lacking in quality method: 

I find that in many mediocre papers and research, there’s just not a tight line of thinking. 

There’s wishy things or holes all together that don’t match up.  So, somebody hasn’t 

really thought through carefully what the point of all this is. 

 

At the time of our interview, both Jordan and Dale had had significant journal reviewer roles in 

their respective disciplines.  Noticeably, neither of the researchers expressed concern with 

scientific recognizability of research, concerns of those in the 1900s.  They are instead interested 

in researchers’ arguments regarding their studies’ contribution and consistency.  In these ways, 

Jordan and Dale unmake research on science teaching and learning as a pursuit of specific 



 

102 

 

objectives, or the use of specific methods, like many researchers before them.  Simultaneously, 

they make research on science teaching and learning recognizable with respect to clear lines of 

thinking and argumentation.  In some ways, this resonated with Deleuze & Guattari’s (1996) 

interest in pursuing concept generation with consistent lines of thought.  In other ways, it 

interfered with qualitative inquiries’ interest in complicating and problematizing events for the 

purpose of troubling clarity (Lather, 2007).  Suffice it to say, meeting with Dale and Jordan, I 

was keenly aware of my own unstructured, nomadic inquiring as possibly bumping up against 

the desiring of our shared meeting space for clarity and consistency.  

 I next explore how in one community considered nascent in the landscape between and 

among academics-of-st&l, methodological choices made by researchers was considered not only 

significant to the researcher and their value in the research landscape of academics-of-st&l, but 

to the entire community.  In my interview with Anna, I learned that a fairly new conference with 

an attendance limit invited education researchers from biology, physics, and chemistry, but not 

from Anna’s discipline, to which she commented, “Really?  You went to the mathematician's 

first? Thanks, guys.”  From Anna’s perspective, that her specific discipline-based education 

research community was not invited was related to its lack of “respect as a field amongst the 

other DBER disciplines.”  As a journal board member of her community’s journal, Anna was 

excited about an upcoming issue that would possibly increase the status of discipline as it 

“should have a first in the field – of theoretical frameworks and models for [questions such as], 

‘what does inclusive teaching look like? Or teaching your students with special abilities?’”  

Having theoretical frameworks appeared to Anna as a hallmark of recognizable research, having 

been aware of some science education research conferences that required theoretical frameworks 

for proposal submissions. 
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To some other participants, however, the presence of theory marked research as 

scientifically unrecognizable.  For example, ChemEdResearcher (in 2017), who had spent years 

straddling departmentally differentiated science education and chemistry education research, in 

the training of graduate students, said, 

I have collaborators and I have graduate students in science ed and in chemistry and 

chemistry ed. And there are different social norms that happen…: when I worked with 

some students in science ed, it was doing this whole theoretical, and this whole 

hypotheses, and this whole - and then finally they collect some data.  In one program it 

was, ‘You can't start collecting data yet, you haven't done all these other steps.’  And I'm 

like, well no, aren't you going to -- you have to start collecting data.  I wanted more of 

that push-pull.  (ChemEdResearcher) 

 

In the quote above, ChemEdResearcher described scientific practice as a sequence of steps that 

did not align with the sequence used by researchers in departments different from her own.  

Surprising to me was how theory was discussed by ChemEdResearcher as a signature of 

education research, rather than scientific research.  For all the decades in the 1900s that multi-

disciplinary researchers of education had used scientific recognizability as a logic informing the 

need for theory-generation in education, now that theory-generation was a normative feature in 

education research, it had become scientifically unrecognizable!  With my own affective 

response to this present un/making of education research as recognizably different from scientific 

research in education, through theory use, I continue my analyses attunement toward theory in 

the next section.   

Un/Makings of Theory 

In Chapters I and II, I located cartographic assumptions and practices as disruptive to 

normative forms of research on science teaching and learning, based on their formulation as 

aligned with poststructural theorizing.  Importantly, poststructuralism was rendered as a theory 

about knowledge generation according to particular onto-epistemological assumptions 
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(Kamberelis & Dimitriadis, 2004).  My conceptualization of poststructuralism as a theory 

therefore differs from the many ways theory has been conceptualized and practiced in research 

on science teaching and learning: the accumulation of empirical evidence to produce models of 

social functioning.  Thus, poststructural theory, like feminist theory, and critical theory, might be 

considered more philosophical than scientific.   

In Fensham’s (2004) review of researchers of science teaching and learning perspectives 

on their discipline, Fensham discussed how his study’s participants talked about theory in 

multiple ways.  For example, some said that research was not research unless it had a theoretical 

framework.  Others said that research on science teaching and learning was too complex for 

theory generation when it was conceptualized and practiced by the techniques used in the natural 

sciences.  Without stating it explicitly, Fensham construed himself as an objectivist when he 

couched researchers “borrowing” theoretical frameworks from other contexts and applying them 

to science education contexts.  Specifically, Fensham (2004) considered that this borrowing 

enabled only “superficial descriptions” – thusly, not engendering the “healthy” explanatory and 

predictive power that theory made possible in the natural sciences (p. 101-102).  

I wondered how participants currently used and thought about theory and its effects on 

their connected research landscape.  Kai described to me that the uses and purposes of theory in 

educational research were difficult to communicate to formally trained scientists with interests in 

education research.  She explained that at a physics education research conference, she observed 

the struggle with which a physicist tried to understand another researcher’s project framed by 

sociocultural theory: 

There was somebody talking about identity at this conference, and there was somebody 

[else] who was a more traditional physicist who couldn’t even hear what this person was 

saying.  [The physicist] would repeat back, like he was really trying to understand, but – 
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sociocultural theory sounds wacky to a physicist.  It doesn’t sound rigorous and academic 

to a physicist.  (Kai) 

 

In the moment of Kai’s sharing about this event, I was also unfamiliar with sociocultural theory, 

but I soon learned that some academics-of-st&l regarded it one of several primary theories 

shaping conceptualization of- and methodology toward- researching how people learn science.  

Kai’s statement suggested that theoretical framing of research not only made communication 

between scientists and academics-of-st&l who use theory difficult, but theory may also have the 

appearance of being scientifically unsound (specifically, “whacky” or “lacking in rigor”). 

Reflecting on the differences between the natural sciences use of theory and education 

researchers’ use of theory, Aylee described practices that he and his other DBER department 

colleagues used to help students understand theoretical frameworks: 

When we’re first talking with our doc students (about plugging them in to writing 

education research), a lot of times (when I’m doing one-on-ones, this isn’t anything I do 

formally in class) it’s like, “You come from a science field.  If you deconstruct a 

scientific paper, it’s typically intro, methods, results, discussion, conclusion, right?  

There’s four major sections. If you form an education paper, most common education 

research papers have this weird new section called theoretical framework that’s not 

commonly in scientific papers.  Why?  Do scientists, biologists not have theoretical 

framework on which they’re grounding their work?  But, like, no they do, it’s just shared, 

and it’s been around for so long they no longer articulate that.   

 

Noticeably, Aylee discussed the “common” practices of education researchers use of theoretical 

framework make research recognizable to education researchers.  However, because such a 

practice is not normatively discussed in scientific papers, it possibly renders “theoretical 

frameworks” unrecognizable to scientists.  Further, in science, assumptions aligned with theory, 

also undergirding knowledge generation have become so normalized that the logics informing 

the need to explicate them are no longer questioned (what Foucault considers a “danger” in 

social practices, see “Limits” in Chapter I). 
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The common practices, or norms, Aylee referred to generate two peaks in the research 

landscape of academics-of-st&l to which all research becomes un/recognizable: “theory practice” 

and “science practice.”  For example, participant Finley described that he decided where to 

publish based whether the journal was “empirical” or “theoretical,” and in a DBER journal 

article, a section titled “an overview of selected science education journals” referred to journals 

as either “practice-oriented” or “theory and research-oriented” (Allen & Tanner, 2005).  Further, 

in the proposal review rubric for a conference attended by a large fraction of this study’s 

participants, the National Association of Research on Science Teaching (NARST, Table 2, 

“NARST Proposal Review Rubric,” 2016), I noticed this conference community’s investment 

into theoretical framing, by which all presenters’ research methods might be rendered 

un/recognizable or un/acceptable. 

Table 2   

A Subset of the NARST 2017 Proposal Review Rubric Pertaining to Relationship Between 

Theory, Method, and Data 

Section Subset of Guiding Question(s) 

Subject/Problem 

 

Does the proposal describe the model, theoretical framework, or 

philosophy of the study? 

 

Design or Procedure 

 

Does the proposal clearly describe the methodology (theory of 

method)? 

 

Analyses and Findings Do the data analyses appear to be appropriate, coherent, and 

complete? 

 

Are the arguments or interpretations supported by the data? 

Contribution Do the conclusions add to, refine, or refute theoretical constructs? 

 

One of the material effects of the norm of “theory” practice is the exclusion of academics-of-st&l 

who are not familiar with theoretical practice, as was the case of Anna: 

Two of the [conferences] I do not go to NARST or AERA.  The reason being, and this is 

probably my own bias, but what I've heard from colleagues is that these education 
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conferences are more theoretically-based than occupation-based and so there's a 

perception of a really high need for a detailed theoretical framework.  I think the level of 

questioning that's anticipated about your theoretical framework is something that 

potentially frightens some of the people, or at least is a turn-off somehow to the people in 

the discipline-based education research (DBER) communities who are more grounded in 

their scientific backgrounds, and not as grounded in research methodologies through the 

education programs.  (Anna) 

 

For a different reason related to theory use, participant Hillary described accumulated disinterest 

in attending NARST: 

For a thirty-minute slot, they get twenty-minutes on background literature and theoretical 

frameworks, and then it's like, “Oh, they only have five-minutes left.  Okay.”  And then 

they blitzkrieg through all the data collection methods and analysis.  I don't need twenty-

minutes on background, like tell me what you did, and what it means.  Right?   

 

Anna and Hillary’s responses made visible material effects of the normalization of theoretical 

practice in academics’-of-st&l communal connectivity: its presence created a force in the 

landscape that pushed those who did not align their educational research practice with theory, 

either toward interest in theory (as Anna later expressed in our interview) – enabling future flows 

of connectivity with theory-users, or toward engagement elsewhere (Hillary), materially 

differentiating flows between and among particular academics-of-st&l.  

Because of the status assigned to theory at this highly attended conference among 

academics-of-st&l, I wanted to learn more about the logics informing participants use of theory.  

Participants Chances and Alice discussed theory as having an important role in their research, 

and yet described their thinking about theory differently.  In particular, in re-visiting my 

interview excerpt with Chances, I looked at how Chances described theory as a research 

orientation: 

I quip that I’m the house theorist, but really one of my intellectual contributions to the 

PER (physics education research) community is to try and advance theory.  And that’s an 

intellectual contribution and a political contribution. Our field did not strongly start from 

theory…I even recall a conference where people got up and questioned the value of 
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theory in education research, which I find amazing because from my stances, we all have 

theories.  

 

Later in our interview, he discussed how his research regarded, “testing [socio-cultural theories] 

out, refining them within physics education research.”  Theoretical practice may then be 

considered quality practice, or valuable, according to logics that (i) all research is imbued by 

theoretical-orientations and so using them accurately portrays their intellectual and political 

alignments and (ii) theory-use in research enables improved understanding of social 

phenomenon.  Chances’ description and use of theory thusly aligned with that of the NARST 

community (see the “Contribution” section in Table 2) as both considered theory important to 

formulating research activity and possibly adding to, refining, or improving upon prior 

theoretical formulations. 

Alice discussed theory in terms of methodological practice, rather than a description of 

social phenomenon.  In the below interview excerpt, she described to me the normalization of a 

particular kind of methodology in the science education community called “postpositivism” 

(described in Chapter II), from which she perceived some academics-of-st&l changing their 

practice: 

Michelle:   What do you think determines the quality [in science education research]? 

 

Alice:  I don’t know how to say this, but there are people looking at research 

differently.  Those people who said [the high impact factor science 

education journal] is not high quality really wanted to push the science 

education community to do more rigorous work, if that makes sense: 

adopting research methodologies or recent advancement from other fields. 

But the science education community as a whole didn’t really catch up, I 

don’t think… The science education community has been more 

postpositivistic, and some people wanted to bring different perspectives, 

and they created [a new science education journal].  And [this journal] is 

relatively new and in terms of impact factor and high citations, it’s not 

necessarily highly regarded.  But they do have some good pieces and I 

think it advances our thinking. 
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Later in our interview, Alice interchanged her wording regarding the ability of differing 

perspectives and methodologies to advance “thinking” with their ability to advance “theories and 

methodology.”  Thus, I interpreted that Alice equated thinking with adopting different theories 

and methodologies.  Alice’s naming the adoption of different theoretical practices “rigorous” 

was strikingly different from the names given to theoretical practice by Kai’s scientist 

perspective, making visible how norms of theoretical and scientific practice differentiate 

academics’-of-st&l research landscape in their effects: making communication difficult, 

producing opinion about the value of particular kinds of research practice, also producing 

knowledge about those who use theory or do not.  The last of these will be further explored in 

Chapter V.   

While the previous mappings in this paper make visible re/directions of material flows  in 

academics’-of-st&l connected landscape, I also include in this map the “affective intensity” 

(Ringrose & Renold, 2014) associated with the individuating effects of norms in Lynn’s 

conference community, where norms siloed research activity as either “practice-oriented” or 

“theory-oriented,” as they were rendered in the 1960s and 1970s (see Chapter III): 

Lynn:   There’s been times when I’ve been a little less than comfortable going to 

division meetings. 

 

Michelle:   Because it was their actions or? 

 

Lynn:   Just the way, you know sometimes you get overly-sensitive to things or 

whatever and it happens.  Not everybody gets along.   

 

Michelle:   I know, though I just wonder why you get that – I mean I think we are all 

very sensitive. 

 

Lynn:   Yeah.  People not talking to you or talking about you. And it getting back 

to you, or feeling like you don’t have enough theory-base. Or. 

 

Michelle:   I see. So not an appreciation? 
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Lynn:   I haven’t felt that it’s been because of my personality. It’s always been 

sort of like you’re a little less adequate.  [An acclaimed academic-of-st&l] 

is noted for giving an hour-long seminar that runs for sixty-five minutes 

and not having time to do any questions and using lots of big words. And 

nobody knows what the words mean.  And it kind of is a put down. 

 

Lynn’s affective response suggested that the norms in her research community made her and her 

research identifiable in her research community.  Thinking with Foucault (1980), this 

individualizing identification also marked Lynn’s perceived value, distant from a norm that 

assigns value to some other recognizable “theory-oriented” researchers and not others.  This 

identification (categorization) made possible Lynn’s affective response to her stratification and 

placement among a hierarchy in the landscape (Figure 1).   

 Among this study’s participants, like those in Fensham’s (2004) study, theory-use was 

described in multiple ways.  While Chances and the NARST proposal guidelines appear to think 

through theory in modes similar to their historical formulation, as creating descriptions of social 

phenomenon that can be modified or refuted, Alice’s perspective on theory seemed to align with 

anthropological uses of theory introduced to education research in the 1980s, and continuously 

used by some who practice qualitative inquiry.  In these latter formulations, theory is used to 

open up thought about social phenomenon via differing (philosophic) lines of thinking, rather 

than closing understanding about social phenomenon through description.  Thus, academics’-of-

st&l theoretical or scientific recognizably methodological choices have implications for them 

and their research productivity at conferences and in publication.  Confounding this issue is the 

language used to talk about research, making research more or less communicable, and thereby 

influencing the connectivity of research/ers.  Accordingly, I next explore the logics, practices, 

and effects of specialized language in the un/making of communicable research in the next 

section. 
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Un/Makings of Communicability 

A prominent logic I have explored informing the need to generate recognizable research 

is researcher productivity, as it is plugged into academic- and economic- social machinery.  In 

the previous section, I examined how two norms present in the research landscape between and 

among academics-of-st&l have made possible their disconnecting according to these norms’ 

generation of un/recognizable research.  In this section, I interrogate the categorical nature of 

language in making possible researchers dys/connectivity and also new modes of knowledge 

generation.  While use of commonly understandable language makes possible its reading and 

dissemination, the normalization of scientific language, long privileged by dominant, White, 

male researchers, has been critiqued and problematized by qualitative researchers as disabling 

marginalized knowledge generation, as explored in Chapter III.   

To begin, I briefly survey how use of big words has been a hindrance to communication, 

productivity, and status between and among academics-of-st&l.  In my interview with Ishmael, I 

learned that it was hard to publish research in a journal, the editor of which preferred language 

that did not align with language used by Ishmael.  This troubled Ishmael, because, like Finley, 

Ishmael was more interested in the project of communication regarding science teaching and 

learning, then the method of its communication: 

[The editor] doesn't like me very much– [he’s] always treated me the same way… He 

puts really fancy names on things like, “So what you're saying is you need to buy your 

students pizza and talk to them once a week to figure out how the class is going.  That's 

cool.  Now is that a co-generative dialogue?”  I don't know – do we need that name to 

have serious conversations with kids about what they want to learn and need to learn? 

 

Using difficult language patterns not only impacted the productivity of scholars, like Ishmael, 

but had affectual effects, as Lynn described: 
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 [Well-known Researcher] is noted for giving an hour-long seminar that runs for sixty-five 

minutes, and not having time to do any questions, and using lots of big words that nobody 

knows what the words mean [like “hermeneutics”].  And it kind of is a put down. 

 

Thus, when a respected scholar uses unrecognizable language – the journal editor or seminar 

speaker mentioned by Ishmael and Lynn, respectively – it has the potential to make researchers 

aware of their lack with respect to other academics-of-st&l, who value the scholar.  The scholar’s 

respected body and words interact to make the language used by the scholar a characteristic 

defining others’ bodies and research as lacking.  Even so, the use of unrecognizable language 

also has implications for the scholar using them, said Kenneth, “I worked with [acclaimed 

researcher], and he was unpopular if ever a person was unpopular…because people found it 

difficult to read his work.”  Thus academics’-of-st&l practices of stratifying communicability, 

from recognizable to unrecognizable, produces research communicability as another landscape 

peak. 

Interacting with language practices used by scholars is not just the scholars themselves 

but their disciplinary differences.  Because the categories of science and education created 

awareness of differing subjectivities and research practices associated with these practices, 

academics-of-st&l can be observed to assign status to differing language practices.  For example, 

in a widely cited article serving to introduce biology faculty to processes of becoming involved 

in education research (Allen & Tanner, 2005), the authors write, “When faced with the call to 

consider the way we teach, we are often on unfamiliar ground—a ground littered with 

incomprehensible jargon and diverse standards for what constitutes best practice” (Allen & 

Tanner, 2005).  That many academics-of-st&l are familiar with the language of their respective 

science, makes possible the deviance and differencing of educational language as 

“incomprehensible.”    
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As explored in Chapter III, educational language is imbued by the practices of science, 

psychology, sociology, and anthropology, to name a few.  Accordingly, it may be considered a 

trans-disciplinary effort.  However, that research on science teaching and learning is made 

recognizable not only by scientific practices used in the psychology and sociology, the latter two 

of which consider themselves as scientific and empirically oriented, but by the content of science 

itself, produces research not empirically- or scientifically-oriented as particularly deviant.  For 

example, I have previously discussed how critical-, postmodern-, and feminist- theory and 

practice seek to subvert dominant forms of knowledge generation through philosophic means.  

Part of this endeavor includes concept creation, such as re-formulating curriculum as 

curriculum*-in-the-making (Roth, 2014), or academics-of-st&l as an agencement.  Concept 

creation makes use of new words to produce new lines of thinking.  In other words, formulating 

new words to think with enables keeping thinking on the move, including, ‘what do we miss 

when we continue to use these specific categories, e.g., race, gender, class, academic, researcher, 

teacher, and not others?’  In my own attempts to re-work thinking with and through normative 

categories used in research, I have made use of words like “flow,” “material,” and “deviance” in 

this study. This is a feminist method in its effort to make itself differently recognizable to the 

research in the mother tongue of White, male, heteronormativity.  It is a critical method in its 

attunement toward opening up non-normative understandings about academics-of-st&l.  It is 

further a postmodern method in its formulation of social phenomenon as always already 

connected. 

 In a critique of these critical-, feminist-, postmodern-theories, Sadovnik (2016) wrote that 

not only are they “written in a language that is difficult to understand,…they eschew empirical 

methods to study school…and….often fail to connect theory to practice in a way that 
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practitioners find meaningful and useful”  (p. 17).  In his continued argument Sadovnik re-

territorialized sociology of education as a field of study informed by empirical evidence, whose 

(theoretical) propositions are testable.  In doing so, Sadovnik (2016) linked together language 

use, practice-orientations, and scientific recognizability.  With this linkage, an assumption is 

engendered that any research production lacking clear language, a practice-orientation and 

scientifically recognizable theory-generation, “fails to live up to the promise of sociology” 

(Sadovnik, 2016).  In his characterization of critical-, feminist-, and postmodernist-theorizing, 

knowledge generation is produced on the other side of the binary established through these 

linkages and are thusly “failures.”   

 In this section, I have explored how researchers of science teaching and learning, make 

and unmake research as communicable according to different logics, for example, some to 

produce clarity about how learning happens, some to disrupt clarity that comes with re-

inscription of dominant forms of knowledge generation.  Communal assignment of status to 

bodies and to discipline, making use of un/recognizable language, enables stratification and 

hierarchization of other bodies, invoking affectivities of difference.  In addition to the spoken 

logics presented thus far are the unspoken logics that neutrally occur with disciplinary 

specialization.  For example, in the section titled, “Late 1800s – Late 1900s: Logics, Practices, 

and Effects in the Scientific Study of Education” in Chapter II, I discussed how Darwin’s theory 

of evolution produced logics in research informing concept creation specific to human agency, 

different from previous notions of the human as divinely inspired.  Lagemann (2002) discussed 

that this new concept of the human, conjoined with the practice of experimentation in science, 

produced numerous disciplinary specializations in academia.  In other words, when particular 

(scientific) practices were conceptualized as aligning with particular (social) logics, the practices 



 

115 

 

were easily normalized, rather than carefully considered for their effects.  On such effect 

associated with disciplinary specialization was the generation of an abundance of language 

formations which, in addition to the aforementioned logics and practices, implicates academics’-

of-st&l research communicability. In the next chapter, I explore how the generation of 

disciplinary specializations between and among academics-of-st&l continues to implicate 

material flows in their connectivity. 
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CHAPTER V: 

PAST AND PRESENT UN/MAKINGS OF RESEARCH COMMUNITIES 

 In her last chapter regarding a review of the logics and practices that have shaped 

educational research as a discipline, Lagemann (2002) lamented its early influencing social 

forces as focusing its efforts on individualistic, technocratic interventions rather than philosophy 

and social activism.  She contemplates how the habitus of education research in generating 

localized, contextualized projects, was partly propagated through its scholars’ spatial isolation 

within universities, and partly through social investment into scientifically recognizable modes 

of knowledge generation.  The individualistic, specialized entries into education research make it 

difficult to address the complexity of educational problems – as plugged into academic, 

economic-, and political-machines. In this chapter, I attune my analysis to the logics and 

practices informing academics’-of-st&l communal un/makings and their connectedness to 

machines, as well as their effects.   

Through Research Methods 

 Present-day academics’-of-st&l multiple research communities are one manifestation of 

the increasing number of disciplinary specializations in education research.  The many 

competencies required by academics-of-st&l were cited by Hurd (1971) over 40 years ago who 

said, that in order for academics-of-st&l to study their broad purview, they needed to “develop 

researchers who know not only science and investigative methodologies but who also have a 

special competency in one of the social or behavioral sciences”  (p. 248).  In present day, Finley 
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described this more colloquially, “The kind of rule I have in education is that you’re the jack of 

all trades and the master of none.  Because education involves all these disciplines.” 

In the 1960s, disputes between scientists and education researchers arose regarding how 

the discipline of science education research could be learned, additionally, who was qualified to 

contribute toward science education research.  For example, Novak (1963) espoused a belief that 

the mere knowledge of science, such as 30 to 40 semester hours of graduate training would 

enable a researcher adequate training to contribute to science education research.  This notion 

was critiqued by Watson, Dubins, and Brakken (1963) who discussed that while knowledge of 

“good science” was imperative for educational research, the conditions of the social meant that 

ratio and interval scales must be used in surveys, unlike many phenomenon in the natural 

sciences which had a fixed zero-point.  Therefore, research designs from the sciences could not 

merely be copied and applied in the social sciences.  Further, interesting contributions to research 

on science teaching and learning were manifesting by persons with less than 30 to 40 hours of 

graduate training in science, but with considerable classroom experience.  How was it to be 

assumed that a scientist with more than 40 hours of graduate training in science, but with no 

educational training be qualified to produce curriculum studies?   

With humor, I observed similar criticism in my present study of academics’-of-st&l 

research practices and values.  For example, Finley expressed that, 

In the physics education community there’s this thing called the Force Concept 

Inventory.  If they knew any psychometrics they would not trust this instrument.  [laughs] 

Because it’s never been tested for its validity or reliability.  But everybody swears by it 

because it is a nice little test that they can get useful data out of.  They can do numbers – 

but whether it is a meaningful test is quite – so they would benefit from knowing some 

science education research. 

 

A year later, and halfway across the country, participant Wallace described a similar view on 

discipline-specific education research communities’ methodological approaches: 
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Wallace:   Oh, the surveys, this slays me.  These colleagues who want to do these 

surveys, and they just whip them out, and they have no concept of survey 

reliability –  

 

Michelle:   Psychometrics, yeah. 

 

Wallace:   Validation and so forth. No concept at all of survey construction and what 

they might learn from the professionals who do this sort of thing. 

 

Science education research today thusly might be seen as continuing to draw upon the methods 

of its disciplinary predecessor, psychology.  Its disciplinarians continue to draw status from the 

scientific modes of knowing made possible by psychology.  Specifically, the long-term use of 

psychological methods in science education research produced a norm by which present 

academics’-of-st&l communities’ methods become evaluated.  Notably, in the present most year 

(2018), participant Aylee described to me that the lead editor of the DBER journal in which he 

publishes became insistent that surveys be psychometrically validated for each population under 

study.   

If you want to talk about norms, I feel like that is a big thing that’s being pushed 

specifically out of the [my DBER] community about this idea of validity being very 

situational.  Any time we use the same instrument in a very different context, we have to 

revalidate that instrument.  That is a message that I hear very explicitly and implicitly 

from the [my DBER] community right now – primarily through [the lead journal editor] 

as the voice box.  

 

Thus, both DBERs and education researchers make education a discipline of status through 

logics that privilege scientific modes of knowing, partly through psychology practices of survey 

construction and validation.  These same logics make discipline-based education research/ers of 

lesser value in the landscape between and among academics-of-st&l.  In response to this de-

valuing, Aylee’s DBER community began to assign value to psychometrics, the geology DBER 

community recently produced the “strength of evidence pyramid” assigning value to syntheses of 

research such as meta-analyses and review (McNeal, John, Kortz, Nagy-Shadman, & Riggs, 
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2017), the chemistry education research community produced categories and criteria of quality 

papers (Eybe & Schmidt, 2001; Taber, 2012), and the engineering education research community 

produced a taxonomy of keywords used by the community to increase cross-methodological 

dialogue (Finelli, Borrego, & Rasoulifar, 2015), to name a few.   

With Anna (from “Method” in Chapter IV), I considered how the formation of quality 

research made possible elevated disciplinary status.  Remembering how her DBER discipline 

was left out of a recent cross-DBER conference, she described, 

Sometimes we can get a little bit forgotten, I think, which leads to that victim mentality, 

or sort of that marginalization mentality.  And so I think moving to a place where that bar 

is set really high, and we are consistently as a community, doing high quality research, 

will make us more acceptable to the other communities.  It will increase the frequency 

with which other communities cite us, we cite other communities.  Hopefully, other 

communities start to cite us in our research because they believe it's high quality, not just 

because it's something they have to cover possibly.  “Oh, a geologist did this, oh, okay.  

Let's get rid of that.” 

 

Noticeably, Anna discussed citations of publications in her DBER discipline as bolstering 

disciplinary status.  The desire to produce quality research – recognizable research in a landscape 

imprinted with ideal formulations via generation of norms, plugs into the academic machine that 

desires researcher productivity. These logics also plug into the discipline-machine that desires 

increased specialization and differentiated research formations, quote Wallace who wrote to me 

in an email months after our 2016 interview, “I have a new DBER for you: ASER- atmospheric 

science education research. It’s an up and coming name for those interested in climate change 

education and other topics related to the atmospheric sciences.” 

As a further example of how ideal research methodology, produced through norms, 

stratifies un/makes academics’-of-st&l communities, I end this section by dwelling on logics 

informing the communal engagements and differentiations generated by Hillary’s conference 

practices.  As a reminder, Hillary, expressed disinterest in those conference spaces in which 
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“theoretical frameworks” were advanced over descriptions of data collection and results (see 

“Un/Makings of Theory” in Chapter IV), enough that it influenced her to attend to other 

conference spaces.  Describing herself as a DBER, Hillary discussed, 

I'm avidly trying to consume findings and methods. When I’m at a physics education 

conference, or a math education conference (and there's a conference that I go to that's 

actually physics, biology, chemistry, math, all together), I can't engage in the content 

because I don't have adequate depth of content knowledge: then I have to engage from a 

methods point of view…I have to try to figure out, ‘How can I take that back to what I 

do?’  And that active processing…I enjoy that space of trying to make those connections.  

 

Thus, while education researchers use scientific practices of psychometrics and theory-

generation to make their research recognizable, the ways in which they are attentive to these 

things, especially theory, makes the research productions by the science education research 

community less than ideal to Hillary.  Within DBER communities, shared subjectivity and 

presentation of knowledge generation interact to elevate DBER research as more recognizable 

and ideal compared to (presentation of) science education research.  For example, participant 

Zoe, whom I earlier described as using models in her research, avidly described herself as a 

“plant biologist who does education research.”  When I asked her about her research with respect 

to science education researchers (whom she had described as trained in Colleges of Education 

and purposed toward the generation of future science teachers), she described her perception of 

her practice as different from science of education researchers:  

Michelle:   Just to recap, when you say it’s different kinds of work by the College of 

Ed people, and you’ve talked about models… 

 

Zoe:   No.  That’s a scientific practice.  So the research questions are much 

different. 

 

While science education researchers started making use of models in 1960s in an effort to be 

scientifically recognizable, Zoe considered her use of models a scientific practice different from 

education research practices.  Whether it is just the perception of education researcher’s 
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incapability of being scientific in their research – a perception linking education with femininity 

and “dumbness” stemming from the early 1900s – or the unawareness of education researcher’s 

long history of adopting scientifically recognizable research practices to study learning, research 

practices are used by academics-of-st&l to demarcate community differences.  In the next 

section, I discuss one of the primary modes of communal engaging described by academics-of-

st&l, attending conferences.  Through their choice of conference attending, and also through 

their generating conference activity, academics-of-st&l used conferences to un/make themselves 

as identifiable among and connectible to other academics-of-st&l. 

Through Conference Attendance 

In this section I begin an ascending analysis (described in Chapter I) by studying how 

participants described their research community affiliations. I then study how particular 

(NARST) conference practices affect material flows of academics’-of-st&l communal 

engagement, in the designation of strands, in “bunching up” with other community members, and 

in session facilitation.  Many of this study’s participants described their perception of their 

research community as connected to conferences, rather than other sources of communal 

engagement such as journal audiences or departments.  Much to my surprise, I learned that 

despite communal definition of science teaching and learning research communities by 

governmental entities, participants did not always choose conference attendance according to 

these delineations.  Below I share diversity in logics for attending conferences expressed by 

twelve of this study’s participants, as well as several modes of my thinking – a neural-material 

process – this inquiry enabled through the use of italics.  To address my research interests in 

stimulating contemplation in this process, rather than reduction or synthesis, I walk through these 

logics via a visual mapping (Ulmer & Koro-Ljungberg, 2014). Additionally, I make use of the 
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conjunction “and” in my writing-through these quotes.  Using the phrase “and” repeatedly helps 

clarify my assumption that logics informing any given practice – in this case, conference 

attendance - can be multiple in form (Koro-Ljungberg & Ulmer, 2015).   

What is your rationale for attending specific conferences? 

I go to [conference x] every year…every 

year since I was a first-year graduate 

student…it’s a keeper.   (Adele) 

  

They are my friends – it’s nice to check-in 

and see what everyone is up to, and be 

valued for the different things we are 

doing. (Kai) 

That’s where I see my people. (Ishmael) 

 

 

 Academics-of-st&l attend conferences because of a 

sense of connection it stimulates through their 

repeated attendance, and 

 

 

I feel part of that development – of a 

new…field. (Aylee) 

  

I do [conference x] because that’s for my 

kids’ to go get jobs. (Ishmael)  

[The] focus [is] on the process and not 

the product. (Pippin)  

   

through sharing in field creation, and 

 

  

Because I'm surrounded by people who 

are in my [science] discipline.  (Sally) 

  

  

through shared disciplinary engagements. 

Academics-of-st&l  also go because   

 

 

Because it’s pretty much I have to go – 

it’s a conference for science ed people 

(Alice) 

  

  I have a position on the board and I have 

to go. (Jordan) 

  

they have institutional and communal expectations, 

and 

 

 

I identify as a science teacher educator. 

So that’s why those two. (Adele) 

  

I identify as a [disciplinary-]scientist who 

focuses in education research. (Anna)   
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they identify with the subjectivity associated with the 

conference.  They also go 

 

 

If the agenda looks interesting. (Zoe)   

 

That's where the cutting edge research is 

going on. (Aylee) 

 They have lots of interesting 

sessions…it’s good for my learning. 

(Alice)   

  

I’m avidly trying to consume findings and 

methods. (Hillary) 

  

because they have interests, and enjoy learning and 

hearing about others’ research approaches.  And 

they go because 

 

 

There's opportunities to present my 

research at both [conference x] and at 

[conference y] (Anna) 

  

 

I go depending on…what particular point 

I want to make to whom. (Sally)  

We’ve got the grant – we need to show 

that we showed up somewhere and 

talked about what we were doing. 

(Finley)   

 

  

they want to share their own research.  Their 

attendance to conferences may also be thought of in 

terms of how 

 

 

Each one sort of fulfills a different need. 

(Aylee) 

  

  

the needs which might be studied as influenced by 

the academic machine in which their/our 

livelihoods are enabled.  (Michelle) 

 

 

The variety of logics presented here indicated to me that academics-of-st&l felt connected to 

multiple communities, sometimes according to their academic interests, sometimes based on 

their university’s positioning of them in contrast to other researchers, and sometimes based on 

their affiliation with other researchers in attendance.  Noticeably, some of these logics have a 

material affectual component to them (e.g., “it’s nice,” “it fulfills”).  I read these affects as a sign 



 

124 

 

of academics’-of-st&l active engagement in their conference attendance, responsive to material 

flows related to university expectations (e.g., “I go because I have to go) and other academics’ 

movements.  My attention towards academics’-of-st&l active disposition toward their attendance 

regards critical materialism’s assumption and interest in how social formations are constructed 

and constructible. 

I noticed further that perceived identity was used as another logic informing conference 

attendance, e.g., “I identify as a [e.g., science educator], and so I attend these specific 

conferences.”  Hesitating on these phrasings (Wallace, 2018), I am interested in how these 

identities are both assigned and enacted, as a differencing technique.  As I described in Chapter I, 

Foucault (1980) suggested that the construction of the identifiable individual is generated based 

on a differentiating power schema that finds individuation interesting.  Based on their perceived 

academic identification, for example, Adele and Alice made conference choices accordingly.  

Thusly, academics’-of-st&l repeated attendance to specific conferences made it possible for them 

to maintain identities associated with these conferences, and for conferences to maintain 

association with and construction of academic identities.  Both academics-of-st&l and their 

universities might find the normalized linkage between perceived identity and conference 

activity securing.  Specifically, universities’ maintenance of methods by which academics’ work 

might be appropriated guarantees continued ability to mark their research productivity, assigning 

both the academic and the university individualized value within the academic machine (Howley 

& Hartnett, 1992).  In this way, academics’-of-st&l practices are constructing as they make 

possible knowledges about themselves, the conferences they attend, and their universities. 

Within and among communal engagements at conferences, numerous modes of 

differencing were discussed by participants.  I now walk through material dimensions of these 
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modes in the context of the NARST conference, by thinking with several participants’ 

experiences.  In the use of these experiences as thinking points, they should not be considered as 

a generalization or holistic conceptualization of NARST communal practices.  

In Strands 

The definition of strands at NARST, to participant Finley, was a source of intra-

conference intellectual and spatial siloing that he characterized as working against communal 

progress.   

Michelle:   In the past ten years or so, how do you feel the field has progressed? 

 

Finley:   [laughs] There’s a good question.  I think there are various things that 

have happened – I’m not sure that they’re progress.    

 

Michelle:   Very good point! 

 

Finley:   I’m probably going to argue that they’re not progress.  The field has 

become very siloed.  In the sense that when I joined NARST I think even 

up until 8 years ago there were only 8 strands.  I think it’s 16 now.  Now 

everybody goes to their strand and hears what other people are 

doing.…It’s that it is too diversified and not enough people have a 

sufficient depth of knowledge of this history and overview.  Now part of 

that is not their fault.  It is simply that there are so many journals and so 

many publications and – and I can’t read any of them.  Keeping an 

overview is pretty difficult. 

 

Finley expressed to me what I consider competing effects of communal material siloing: while 

enabling development in strand knowledge generation and senses of connectedness to those who 

engage in particular strand research, attendees’ reading of these strands as communal territories 

also makes possible communal differentiation.  Noticeably, Finley cared about communal 

differencing to the extent that it is his primary critique of the field’s activity: progress in strand 

knowledge generation came at the expense of other, perhaps trans-communal, forms of progress.  

And yet the definition of strands at NARST did not silo communication for some participants 

who navigated their session attendance based on their interest in session titles, not strands.  
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These participants actively slipped past those constructed siloes of engagement that might 

otherwise direct their material arranging.  Thus, strand definition both made possible some 

material communal flows and not others, and some academics-of-st&l considered the boundary-

marking of strands inconsequential to their own material investments. 

In “Bunching Up” 

In addition to strands, I learned that other modes by which academics-of-st&l sought 

communication at conferences had their own siloing effects.  Interesting to me was how the 

practices inducing academics’-of-st&l connected sense to and at NARST sometimes registered 

with the opposite effect to other attendants.  Below I share an excerpt from my interview with 

participant Joe who shared a striking narrative regarding his repeated in/ability to fit in at 

NARST: 

In some ways when I go to NARST I feel a little bit like an outsider, although I have a 

joint appointment in the College of Education and I have been going to NARST over the 

last 15 years continuously.  The problems is I didn’t grow up in the science education 

community like I did in [my science discipline]….So, you tend to develop these certain 

ties to certain people which get enhanced when you see them year after year, and 

everybody knows everybody else, and you sort of have these little groups….Nobody 

says, ‘get away from here.’  They open up and talk to you but it’s very superficial…so I 

don’t blame NARST as a community….Even when I go to NARST, there are some 

people I know from my [science discipline] community who are at NARST.  So, I bunch 

up with them, because I can’t bunch up with anybody else!  

 

Carefully reading Joe’s statement, I noticed that he considered that he believed he should feel 

connected to the NARST community based on his appointment in his university’s College of 

Education and his repeated NARST attendance.  Inasmuch, whereas DBER communities have 

sometimes been perceived as comprising scientists, Joe’s statement made apparent his perception 

that NARST is normatively comprised of education departmentally-located academics, despite 

that NARST’s mission statement specifies membership toward all researchers of science 

teaching and learning. 
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Joe’s statement is helpful to this study as it makes apparent that repeated participation – 

or academics’-of-st&l normalization of their own material practice of attending a particular space 

and place, such as a conference – does not necessarily produce other communal, affective flows 

of connecting important to them.  In other words, relating – as an affective sense of similitude – 

was important for Joe’s generating connectivity to a conference community, and the specific 

practice of some attendees’ “bunching up” year after year makes possible perceived connectivity 

for some researchers and not others.  Despite his perceived disconnectedness from the NARST 

community, Joe ended his statement with a laugh.  His continued interest in attendance was 

demonstrated by three presentations at NARST the year following our interview, manifesting his 

active stance toward communicating across perceived boundaries. And thus despite delineations 

of communal un/boundedness written in governmental and conference documentation – with 

NARST’s purview written as the community of all academics-of-st&l – Joe’s statement 

evidenced another example of how differently boundaries can become registered and practiced 

among communal participants. 

In Session Facilitation 

Joe’s experience in the previous section was similar to Gabi’s who expressed repeated 

attempts to “fit in” at NARST as a discipline-based education research.  While Joe’s description 

of his perceived disconnectedness was described generally, Gabi’s detailing an experience she 

had at NARST helps make apparent what seemingly small modes of practice make possible to 

researcher’s communal connecting: 

I remember being in an equity and diversity session…. It was a packed room.  I was 

sitting on the floor.  The people who asked questions that [the presenters] knew, [the 

presenters] called by name and were very warm. The people that asked questions that 

they didn’t know…they didn’t ask their name; they treated their questions differently.  

And this is in an equity and diversity session, so that was actually the last time I went to 

NARST.  
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Gabi expressed that this experience felt “hypocritical” to her, and that after years of trying to “fit 

in” (expressed in a prior quote), she decided to actively disengage with this community, taking 

with her spatial disconnection also her intellectual and affectual connection.  In one mode of 

critical materialist analysis, one might think with Gabi’s experience about how practices taken to 

managing conversations at equity and diversity sessions can be misaligned with attendees’ 

perceptions of equity and diversity enactment, which possibly produces differing flows of 

communal-material connecting.  In another, one might consider how norms in academics’-of-

st&l social flows produce shared-knowing about who belongs in particular research communities 

and how they are allowed to participate; further how these knowledges infiltrate the smallest of 

their material engagements.   

Through Journal Appropriation 

While conferences are one cite of communal engagement between and among academics-

of-st&l, research journals are another.  Two of this study’s participants, Angela and Bowman, 

spoke at length about how journals’ practices affected their research productivity and also the 

shaping of the field.  Angela discussed to me that though her work was oriented toward a specific 

discipline, she considered herself a science education researcher, partly because of her training, 

and partly because of her university positioning within an education department.  She enjoyed 

using methodologies adopted from other disciplines, such as discourse-analysis, and she 

considered her participant population to be marginalized in STEM.  Angela was interested in 

publishing in a high-impact factor journal within science education research, not only because of 

its esteem, but because of the challenge of having her work accepted there.  Notably, participant 

Wallace described that once he published in this journal, “It’s like I’ve made the big leagues.” 
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At the time that I interviewed Angela, she described to me that there had recently been a 

shift in the journal editorial board which caused her some trepidation: 

Angela:   So JRST had new editors two years ago and before that (I think they have 

five-year terms), I think they had two co-editors in this term.  And so the 

five-year term before the current editorialship, one of the editors was 

progressive, and the other person was kind of traditional, but I would 

consider it rigorous within his own framework.  So during that five-year 

period, I think [the journal] advanced a lot.  When the new editors were 

announced  - “Hey, in six-months we are going to have these new co-

editors of [The Journal].” Between myself and some other people, we said, 

‘Oh my gosh, we have to send the papers before the new editors.’ 

 

Michelle:   [laughs] Oh man! 

 

Angela:   Yeah, people were worried about these two new editors because of the 

work that they do and we were worried if JRST was going backward, but I 

don’t know. 

 

Afterward Angela described how science education can get “really ugly” because people “don’t 

like each other, don’t like each other’s work.”  The awareness with which Angela regarded 

journal editors and their methodological inclinations was astounding to me.  Having published in 

only one journal at the time of our interview, I felt grateful to be unaware and uninvolved in the 

politics of the journals I hoped to someday publish in.  Still, I had also both appropriated and 

denied research as acceptable for publication as a reviewer.  In these decisions, I was keenly 

aware of how I was shaping the field.   

In Angela’s response I became aware of logics informing where to publish based on their 

being merely “empirical” or “theoretical.”  The values of the editors regarding recognizable 

research also had bearing on academics-of-st&l journal choices.  If a particular academic-of-

st&l’s values misaligned with editors’, the academic would either have to reshape their study 

according to editors’ sense of normative research, or find a different place to produce their work.  

In the first choice, the publication of the academic’s research, recognizable to a set of values 
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enacted by the editors, would produce a material manifestation of the editors’ values.  The 

material presence of such a publication would re-inscribe the components of the study making it 

recognizable as valuable in the landscape produced between and among academics-of-st&l.  If 

the academic decided to publish elsewhere, in favor of maintaining the shape of the study 

unvalued by the editors’, such productivity would generate knowledge of other journals as 

subscribing to “different” values regarding research recognizability. 

 In order to keep multiple enactments of values in conversation with one another, helpful 

to my research was to hear an editors’ logic about the role of influencing the material shape of 

academics’-of-st&l research landscape, including Dale’s, discussed in Chapter IV.  Participant 

Bowman was one such academic-of-st&l who had served in an authoritative position for a 

journal publishing research on science teaching and learning.  Important to our discussion of the 

values he enacted was his response to a defining document introduced to the landscape of 

academics-of-st&l by the National Academy of Sciences (National Research Council, 2012) 

during the time of his editorialship.  The document defined DBER and was also described by 

some participants as enabling funding to DBERs, who considered themselves otherwise 

marginalized in funding opportunities compared to their science colleagues among whom they 

were typically departmentally located.  About the NAS document, Bowman said,  

It says quite explicitly, it’s going to be biology, chemistry, and physics. And number two, 

I do believe it explicitly states (because I think you can find it -- I just can’t quote it at 

this very moment) that the need for an understanding of the subject matter was a defining 

quality of post-secondary education research.  And although it didn’t say it explicitly, I 

do believe it was meant as an inference that therefore in K-12 isn’t.  I think you can find 

evidence in there. 

 

The point of this study is not to discuss the veracity of participants’ claims, but to think about the 

logics informing practices, including what their material productions make possible in 

academics’-of-st&l landscape.  Bowman was concerned with how a defining document generated 



 

131 

 

a binary in the landscape – assigning disciplinary attention to post-secondary academics-of-st&l, 

consequently rendering those researchers studying K-12 contexts as otherwise-oriented.  While 

Bowman did not describe all the effects that the definition of the legislation had on the 

landscape, the number of participants describing themselves and others as “DBERs” in my study, 

as well as the increasing number of communities and journals ascribing an attunement to DBER, 

combined with the observation that researchers define their community through conferences, 

made possible DBERs as a differentiated community within the landscape.  

 Concerned with the binary generated between DBERs, as post-secondary oriented, and 

science education research as K-12 oriented, Bowman described how he and his colleagues used 

their authoritative position to try and re-configure the binary through a series of publications in 

the journal: 

[We] just tried to widen it a little. That’s all.  I mean, [we’re] stuck to the confines of, 

‘[We’re] not going to have a historian publishing in [the Journal].’ We had made a 

proposal to [Publisher] that there was room, and there’s still no place where [Journal] 

type articles at the post-secondary level have their own home, and we wrote it in there.   

 

The logic informing widening the gap is enabling post-secondary scholarship a “home.”  

Bowman described that the home would manifest as a quarterly publication, if and only if the 

community to which the journal was associated positively responsive to this gesture.  After his 

the term of his journal position, he perceived that they were not, partly in how the quarterly 

publication never came to fruition.  Considering an analysis by White (2001), demonstrating that 

throughout the latter half of the twentieth century, productions of post-secondary scholarship in 

science education journals was well-represented with respect to K-12 scholarship, these 

statements were surprising to me.  The community of academics’-of-st&l established journals 

had already been publishing post-secondary scholarship for decades.  
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The DBER initiative by the NAS therefore made possible funding for some academics-

of-st&l, and also, in its defining of DBER as disciplinary and post-secondary in focus, generated 

a binary between science education researchers (also known as “science educators”) – as K-12 

focused (despite that a College Teaching strand exists in a widely attended science education 

research conference) and DBER researchers – as disciplinary-oriented and post-secondary 

focused.  That Bowman’s editorial efforts sought to diffuse this binary at the same time that this 

binary was being constructed, and thusly could be read as a reactive response regarding 

“jurisdiction” as participant Gabi described.  Gabi expressed frustration at the Bowman’s 

journals’ efforts to territorialize the discipline-based scholarship that she had already perceived 

as differentiated from science education research scholarship.  Her affective response was met 

with equal force in what Bowman perceived as an exclusionary reaction from science educators:  

“The new [science education research organization] leadership really doesn’t want anything to 

do with post-secondary. And that isn’t an over generalization.  It’s really true.  It’s really true.”  

Further implications of the binary established by the NAS DBER definition is described in the 

next section regarding un/makings of research communities through disciplinary content. 

Through Academic Discipline 

In Subject Formation 

 In the previous sections of this chapter, I explored how the language, methodological, and 

conference practices of academics-of-st&l generate conceptualizations of their differing 

communities.  In the next few sections, I will explore how these conceptualizations became 

defining conceptualizations, according to discipline. In this section in particular, I will continue 

exploring how academics-of-st&l construct community via disciplinary content knowledge.  I 

begin by sharing how participants identified themselves as disciplinarians, when asked.  That is, 
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each had a position as an academic at a university, hired with particular disciplinary specialties.  

However, the position they were hired into did not necessarily align with the discipline in which 

they were trained.  Further, depending on how they identified their research community, they 

also expressed a corresponding subjectivity, or multiple subjectivities:  

Michelle:   Among the many labels assigned to academics of science teaching and 

learning, how do you identify? 

 

Anna:   I identify as a [disciplinary-]scientist who focuses in education research.  

That, to me, is distinct from saying I'm an education researcher who 

happens to be in the [disciplinary-]sciences. 

 

Hillary:   The primary research community that I identify with would be chemistry 

education research or CER. Secondarily, I see DBERs (discipline-based 

education researchers) – so all the other science ones, but my interactions 

with those people are far fewer than my interactions in CER. 

 

Chances:   I see myself as squarely within physics education research…I identify 

myself as a physicist and I identify physics education research as a sub-

field of physics – that is a political stance. 

 

Alice:   There’s labels that are widely used – I would position myself as science 

educator.  Is that enough? 

 

With Anna’s word choice, a scientist subjectivity doing education research is constructed as 

different from an education researcher.   Chances and Hillary consider themselves researchers 

aligned with a specific science discipline of education research, whereas Alice considers herself 

a science educator more broadly.  These researchers construct themselves and their differentiated 

communities with their words.  Specifically, while geoscience, chemistry, and physics are all 

sciences, Anna, Hillary, and Chances do not consider themselves “science education 

researchers,” or its historical formulation, “science educator,” expressed by Alice.  

 Some participants expressed their research subjectivities as constructed through their 

methods or through their academic positioning, such as Catherine and Aylee: 
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Catherine:   Some of my colleagues are from engineering who are doing engineering 

education research.  They approach the work in one way.  Some of my 

colleagues are more in the education or the social science space and they 

approach it a different way. I tend to think that I kind of bridge the two. 

 

Aylee:   I'm trained as a science education researcher.  Within my position, I'm 

technically a biology education researcher.   

 

Others expressed multiple subjectivities based on their communities and research projects 

Dale:   [Specific science] education researcher and discipline-based education 

researcher. Science education researcher.  And higher education 

researcher.  Change - I work on research related to change and higher 

education. Which gets into policy and politics and things like that. 

 

and still others resisted identification among academics-of-st&l: 

 

Pippin:   I present myself differently depending on the person to whom I’m 

speaking. And so I live in a – I’m border-crosser. 

 

Bodil Harvey:  I guess I see myself as kind of an outlier to all these different 

communities, so between the different communities, where I like to be. 

 

Wallace:   Science teaching and learning is probably a good -- yeah, a scholar in the 

field of science teaching and learning.  I don’t really think about it too 

much in those terms… 

 

Michelle:     But it’s not very important to you? 

 

Wallace:   It’s not very important. 

 

However, all of the academics interviewed for my study agreed to participating in my study as 

academics-of-st&l.  The one invited academic who turned participation in the study down, for 

example, much to my surprise, described that she did not consider herself an academic-of-st&l.  

Even so, the last three cited study participants (Pippin, Bodil Harvey, and Wallace), potentially 

thought of themselves as different to other academics – not science teaching and learning alone – 

along the lines of their methodological practice, or some other academic force of differentiation 

that I did not ask about. 
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 My studies in Chapter III and IV thus far have shown how generation of norms in the 

research landscape between and among academics-of-st&l creates their sensing of difference.  In 

addition, when the material presence of defining documents are introduced to the landscape, such 

as the National Academy of Sciences definition of DBER, it makes possible logics informing 

subsequent academics’-of-st&l research practices.  For example, were this document not 

introduced, nor its predecessor, a book titled Discipline-based education research: A guide for 

scientists (Slater, Slater, & Bailey, 2011), it is not likely that researchers would make use of this 

subjectivity when describing themselves.  In his analytic of the way in which power – dispersed 

in relations – produces subjects as identifiable individuals, Foucault (1980b) wrote, 

The individual is not to be conceived as a sort of elementary nucleus, a primitive atom, a 

multiple and inert material on which power comes to fasten or against which it happens 

to strike, and in so doing subdues or crushes individuals.  In fact, it is already one of the 

prime effects of power that certain bodies, certain gestures, certain desires, come to be 

identified and constituted as individuals. (p. 98) 

 

I mention this partly to create awareness that my interview relations with participants were not 

lacking in the effects of power.  In our plugging into the methods- and academic- machine, my 

asking participants to identify themselves was not only considered a recognizable practice of 

connecting identities with practices e.g., ‘I identify as a scientist, and so (of course) I value 

scientific practices’, or a normative practice surrounding the interview as a confessional to 

expose, discover, and make visible unheard narratives, but also as an academic practice enabling 

my becoming-doctorate.  As much as I use this study to create a critical interrogation of 

academics’-of-st&l limits, rather than an accumulation of knowledge (as expressed in Chapter I), 

in doing so, my research practices are not immune to both resisting and aligning to normative 

research practices.   
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 I bring these methodological attunements to the fore momentarily to suggest that while 

asking participants to identify themselves may appear as a practice that could be used to re-

inscribe knowledges of different communities as bounded, based on participants’ words, I am 

more interested in using participants’ responses to consider how subjectivities and differentiated 

communities become produced.  Further, I analyze these subjectivities to interrogate their 

productivity – what effects do they enable and disable in our research landscape?  How might we 

move beyond them as limitations (of which have yet to be shown). I finish this methodological 

pause to think with Foucault who said, “Where there is power, there is resistance” (Foucault, 

1990).  The fact that several of participants resisted my interest in their calling forth themselves 

as identifiable within the landscape signaled to me the effects of power running through our 

interview – whether it was in the assumption that interviewer-interviewee relations must yield 

answers to specific questions, or the desiring to avoid being individualized in the landscape.  

Indeed, when others have asked me to describe, “How would you identify yourself in the 

landscape?” I too experience difficulty and discomfort, partly because, as expressed in Chapter I, 

I wish to think of myself as continuously identify-ing between and among academics-of-st&l 

rather than “squarely” positioned in one community or another.  With this study’s participant, 

Bodily Harvey, whom I earlier cited as stating her identification among other academics as 

“between the different communities, where I like to be,” I also experience an affectual enjoyment 

of in-betweenness, which potentially all participants would have similarly expressed, had I not 

ordered their words of identification into existence.  

In Research Appropriation 

 In the previous sections in this chapter, I have shown how differentiated senses between 

DBERs and science education researchers are produced – not only on the national level, but in 
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the minutiae of communal practices.  These differentiations appear neutral partly because of how 

they align with capitalist and humanist logics of commodification and specialization, 

respectively.  However, this study has shown the affectual, intellectual, and spatial impacts of 

practices associated with these differentiations, as they mark particular kinds of research and 

researchers as lesser in value.  It is not the differentiations themselves that produce these 

otherings, but the normalization of practices that produces a sensing of ideal practices. 

 I continue my analysis, using these concepts with respect to academic discipline, namely, 

how is discipline used to generate communal differentiations and what do these differentiations 

enable and disable academics-of-st&l?  Many of participants described that physics education 

research was the first of the DBER disciplines.  Participant Hillary rationalized it as respondent 

to a need to keep physics departments a valuable fixture among university departments: 

I would say that when there's a period in physics where people began to wonder, “Do we 

need to have a physics department or major on campus?  The enrollments in physics 

become so low that…somebody who came in to interview as a finalist for the Dean of the 

College of Arts and Sciences actually said she wasn't sure we needed a physics 

department, as long as we had the service courses. So not seeing physics as the equivalent 

of classics, there were universities where physics departments were shut down and turned 

into only service courses.  And so I think the physicists faced a very real, “We must 

innovate or risk becoming extinct.” 

 

Hillary expressed her experience with a logic linking the physics-disciplinary value with its 

service component.  This logic plugs into an economic machine that finds academic studies 

worth-less in their ability to produce efficient, productive workers with skills, in contrast to the 

academic machine which desires students’ singular depth and breadth of department disciplinary 

content knowledge.  The risk to physics posed by low enrollments in post-secondary education 

parallels the declines in K-12 student enrollments in specialized science courses, discussed in 

“Developing a Discipline in Science Education Research.” As I explored in Chapter III, the 

response by science educators focused on K-12 science education, such as Yager, was to re-write 
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the goal of science education as the interaction between science and society, rather than 

discipline; further, to increase communication between university scholars and teachers.  The 

response from the physics researchers involved in post-secondary research, Hillary claimed, was 

physics education research (PER). 

So PER happens first, before CER, and then when I started to see tenure track positions 

in PER, “What research problems are they investigating, and what conferences do they 

have?”  I started to think, “Can we emulate that in chemistry?  Is it the same?  Is it 

different?  What has to look different?”  And certainly now biology education research is 

younger than CER and you can see them doing the same things too….Knowing of course, 

that our disciplines are different, and we still have to maintain our identity. 

 

Whether there was a need for the discipline of CER – based on decreased enrollments like in 

PER – was not discussed by Hillary, only that the possibility of PER made possible other DBER 

communities. Striking to me was Hillary’s final description that she perceived a need to for the 

differing DBER communities to maintain their differentiated identities.  Was the manifestation 

of differentiated communities perceived as inherent, e.g., we are different so we must stay 

different, or a need based on some other risk factor(s), or…?   

Notably, later in our conversation, Hillary discussed the pleasure she had in exercising 

her stature in the discipline to enable her colleagues’ academic status through tenure and 

promotion.  Developing a reward structure in the discipline also enabled academics’-of-st&l 

hierarchizing – assigning value for the purpose of enabling their promotion.  Further, the number 

of bodies working in the discipline influenced the making of the discipline as academically-

recognizable: 

If we put out an ad for CER faculty, we might get two dozen, 18 of which we would 

never hire, maybe six that are actually “real” applications.  I've had faculty colleagues say 

at a meeting, “Are you sure it's a viable field?  Because you only got six people.”  

 

Without bodies and without academic infrastructure, chemistry education research could not 

exist, and with it, the work that its disciplinarians find interesting.  The logics informing the 
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making of the different DBER communities therefore plug into the academic machine, the 

desires of which value academics according to their productivity.  These logics also plug into an 

economic machines which desire academics’-of-st&l differentiation for the purpose of assigning 

value.  Accordingly, discipline makes possible differentiation of social milieu that therein makes 

possible numerous other such as rankings and specializations.  These differentiations proliferate 

easily and with the appearance of neutrality, despite their effects of assigning lack to the many 

other academics’-of-st&l, practicing deviantly to the norms running through these machines. 

In Research Content 

 In this section, I continue to explore the logics informing recent construction of 

differentiations between and among academics-of-st&l and their effects through the content of 

discipline.  To do this, I connect logics expressed by Hillary in the previous section as connected 

to those of Kai, participating in a different DBER community.  At the time of our interview, Kai 

had all the perceived credentials necessary to participate in the science education research 

community.  Her professorship at a non-research university was intriguingly contrasting with her 

significant role in her DBER community governance.  Asking her about her logics for attending 

particular conferences, I noticed her hesitation,  

Kai:   One of the reasons I think of myself as a PER person is because it’s 

tractable – it feels manageable.   

 

Michelle:   I see, interesting. 

 

Kai:   I would get NARST – you have a NARST pen. [laughs] 

 

Michelle:   Oh my gosh, that’s true!  [laughs] 

 

While I was not aware of it at this moment in our interview, I soon learned that Kai was 

uninterested in participating in “science education” communities like NARST despite her wealth 

of additional expertise in educating and in performing education research in K-12 contexts.  I 
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suddenly become aware of how the material presence of the pen (motioning between us as I 

wrote down notes during our interview) made us both aware of the possibility of our 

differentiated subjectivities – as aligned with or against NARST.  Worried that my relationship 

to NARST would increase our sense of un/difference and consequently disable Kai’s interest in 

sharing openly with me her thoughts about NARST I interjected, “I only went to my first 

[NARST conference] this year, so I don’t know anything.”  With this statement, I ordered into 

existence my positioning in academics-of-st&l landscape as a surveyor, rather than identifiable 

as a NARST-attender or DBER.  That I was also a graduate student attending my first 

conferences in the field, I was also positioned with respect to my participants, as already-

academics, to be considered unidentified in the landscape.  Much to my hope, after stating that “I 

don’t know anything,” Kai told me more about her response to NARST. 

 Kai described multiple logics informing her disinterest in NARST, including one named 

by many DBERs, “You’ll see people presenting on what they believe is a great science 

classroom, because of the ways of it’s doing whatever, that’s not related to the science.”  

However, readers may remember how Kai’s own research community considered her research 

“fringe.”  Attempting to ask her about her own research interests and values, Kai seemingly 

exploded with delight in describing a variety of moments in her instruction in which students 

began to puzzle over physics concepts, to which she reflected,  

I really love being able to describe the complex and deep physics of students’ 

conversations, and how [the students are] asking them early on in their career…And to 

show that to a physicist and say, “Look at what she is grappling with.”  …. And so when 

I share the really cool things that are happening in my class with physicists, they know 

what it represents – they know what the bigger ideas are that students are unfolding. 

 

Kai’s logic of choosing research communities based on the experience of positive affectivity in 

connecting with other disciplinarians was shared by many other participants.  Not only did the 
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use of shared language enable connectivity (as expressed in Un/Makings of Communicability in 

Chapter IV), but understanding the “bigger ideas” of disciplinary knowledge made possible their 

connectivity toward productivity in knowledge generation regarding science teaching and 

learning.  These specialized interests and connectivities also produced DBER disconnectedness 

from science education research communities.   

In University Spatial Arrangements 

In addition to the differing conferences and journals of DBERs and science education 

researchers, the spatial separation of DBERs – typically within science disciplinary departments 

– from education researchers, commonly in colleges or schools of education interacts did little to 

foster their connectivity.  For example, Hannah described, 

When I first got [to this university], people in the school would want to write grants.  And 

the research proposals required that you have a STEM person on them, so that there's 

collaboration between the scientists and the educators, not just one or the other.  (That's a 

pretty common tactic for the people who want to fund the research they're trying to 

incentivize – require this kind of collaboration.)  But I would get called over after they'd 

already figured out everything that they wanted to do with no recognition of, “What 

would be important problems to study in a chemistry class?”  So like I’d literally just 

become the classroom test tube in which they wanted to collect data. 

 

I noticed Hannah described the school of education as “over there” and that she was “called 

over.”  At least in this circumstance, had Hannah been in the same spatial location of her 

university’s education activity, increased collaboration and connectivity could be made possible.  

Notably, based on historical logics, practices, and affectivities, the differentiated spaces on 

university of campuses of science departments and education departments are not without status 

assignments.  As Aylee, put it, “My placement in the biology department gives me different 

status than if I were in the College of Education.”  Thusly, not only does differential locations of 

DBERs and education researchers decrease their communicability, it also constructs DBERs as 

elevated in academic status.   
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In Trans-disciplinary Formations 

 When I first began discussing the idea of this study with an academic advisor with whom 

I had taken courses in “science education,” I couched it as a study of “science education 

researchers.” I was interested in my advisers’ ideas because she was somebody whom I 

considered a research contributor to the landscape of interest.  I was surprised by my advisers’ 

reaction to my articulation.  She did not consider herself a “science education researcher,” and 

she described that there was a particular communal shared knowledge in the research landscape 

to which she contributed, regarding the subjectivity of this phrasing.  It quickly came to my 

attention that labels academics-of-st&l use to assign themselves subjectivities – as I explored in 

“Subject Formation” – regarded a highly contest terrain of knowledge generation.  My adviser 

suggested I use “academics of science teaching and learning” to encompass the wide variety of 

subjectivities of interest.  As discussed in Chapter I, my own knowledge generating cuts 

dangerously generate academics-of-st&l and their research practices and values as an n-1 

phenomenon – a production that makes possible some knowledges about academics-of-st&l and 

not others, and which is influenced by my entanglements as a phenomenal component. 

Despite (or because of) the communal un/makings of connectivity between and among 

academics-of-st&l through discipline, conferences, journals, and research methods, beginning in 

2017, DBERs began publishing interest in motivating and establishing a “DBER Alliance” 

(Henderson et al., 2017 ).  Interested in how this alliance was conceptualized as enabling or 

disabling trans-disciplinary research productivity among academics-of-st&l, I launched into their 

literature: what were the logics informing the need for this community generation – as always 

already different from other communities? Further, what were the practices involved in its 

constructing, and its (possible) effects on the research landscape?  As I read, I noticed that 
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DBER-A was described as “cross-disciplinary” (Dolan, 2017) by some researchers and 

“transdisciplinary” (Shipley, McConnell, McNeal, Petcovic, & John, 2017) by others.  

In one publication regarding DBER-A, Dolan (2017) cited a recent NRC report (2014) 

that defined convergence as an “approach to problem solving that cuts across disciplinary 

boundaries” through the integration of knowledge, tools, and ways of thinking for the purpose of 

addressing “scientific and societal challenges that exist at the interfaces of multiple fields” (p. 1).  

This report defined and exemplified trans-disciplinarity as transcending 

Disciplinary approaches through more comprehensive frameworks, including the 

synthetic paradigms of general systems theory and sustainability, as well as the shift from 

a disease model to a new paradigm of health and wellness. In the late 20th century, it also 

became aligned with problem-oriented research that crosses the boundaries of both 

academic and public and private spheres. In this second connotation, mutual learning, 

joint work, and knowledge integration are key to solving “real-world” problems. The 

construct goes beyond interdisciplinary combinations of existing approaches to foster 

new worldviews or domains. 

 

Dolan (2017) considered that convergence  

Requires developing a common language, coming to common understandings, and 

negotiating disparate standards, priorities, worldviews, and ways of working,” also that 

“collaboration will bring diverse perspectives, viewpoints, experiences, and expertise to 

bear on a problem. (p. 2) 

 

Aligned with this federal document’s interest in collaborative viewpoints, Dolan (2017) 

suggested that the purpose of DBER-A, was to “promote cross-disciplinary scholarship in 

undergraduate education, such as research on assessment of STEM practices, on broadening 

participation in STEM, and on institutional change” (p. 2). 

My reading of Henderson, Connolly, Dolan, Finkelstein, Franklin, Malcom, Rasmussen, 

Redd, & John, 2017 contrasted with Dolan’s use of DBER-A to support convergence.  As a 

reminder, in Dolan’s article, convergence was a method transcending disciplinary approaches to 

solve problems situated in new paradigms.  In Henderson et al., 2017, DBER was described as a 
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“collection of fields that sit at the intersection of a STEM discipline and education research.”  

The authors – Dolan included – considered that discipline plays a strong role in setting research 

priorities and “making sure [DBER-A] is relevant and focused on improving what is most 

important in moving undergraduates towards expertise in the discipline” (p. 349).  With these 

words, the authors considered DBER as making possible the maintenance the existence of 

specialists and experts, the same logic Hillary expressed as necessary for maintaining physics 

(and therefore perhaps other disciplines, too) disciplines of academic value. 

 I now work through a series of figures presented in the DBER-A analysis because of how 

they speak things that the authors perhaps do not.  With Figure 4, the authors state that because 

of how engineering education research makes use of particular methods from “education,” such 

as qualitative and mixed methods research methodologies (which they point out differs from the 

practices of engineering), it is a cross disciplinary field, and to supplant their verbal assertion, 

they provide an illustration (see Figure 4).  The dividing lines in the figure constructs 

engineering education research as a discipline constructed by the two components in its name: 

engineering and education research.  The role of education research is providing “topics” and is 

marked as different from the role of discipline-base in providing “content” without an 

explanation of these differences.  Furthermore, the culture and priorities of engineering education 

researchers are marked as belonging to the science discipline, not education.  Furthermore, 

despite the mutual use of topics, discipline, and methods shared between the disciplines of 

science education research with engineering education research, the presence of science 

education research is not represented in the figure or in the text.  Thusly, with its boundary 

marking, Figure 4 territorializes disciplines as having particular functions in the service of 

engineering education research.   



 

145 

 

 

 

Figure 4.  Characterization of the relationship between a STEM discipline, education research, 

and their conjoined DBER field (Henderson et al., 2017) 

 

The subtitle of their Figure 4 elaborates the authors’ point that it is not just engineering 

education research that is the intersection of the two disciplines, in fact all DBER fields are an 

intersection of two disciplines: a STEM discipline and education research.  At this point in the 

paper, the authors do not present their rationale for illustrating the discipline of engineering as a 

long ellipse and education research as a circle. However, one might infer that the area of the 

ellipse is approximately equal to the area of the circle, suggesting that the authors consider the 

disciplines equal in some way, and further, that engineering education research is smaller portion 

of these two greater wholes.  It is in their next figure (see Figure 5) that one might appreciate the 

aesthetic to which the ellipses and circles are made purposeful. 

In the next figure (see Figure 5), one reads how each of the DBER-A makes possible 

each DBER disciplines’ connecting.  The alliance serves as the intersection of these fields, but 

the figures’ subtitles do not tell us how: is it in the “topics” and “methods” of education research 

(as shown in Figure 5)?  Further, the figure makes visible the authors impression of how “Other 

related disciplines” either envelope or are completely distinct from education research.  Through 
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these conceptualizations, the authors thusly generate a conceptualization that disciplines are 

always already distinct, and possibly draw from one another while remaining distinct; further 

that it is DBER-A that enables these disciplines’ connecting.  The use of figures to represent 

disciplinary differences extend these distinctions through material markings. 

 

Figure 5.  Characterization of the relationship between individual DBER fields, education 

research, other related disciplines, and to one another (Henderson et al., 2017) 

 

The illustrations of DBER-A plug into the academic machine that desires increasing 

specialization and disciplinary differentiation.  Considering, as do the authors, that each DBER 

discipline has its own conferences, journals, and research interests, such that “maintaining a 

community is not without costs, both real costs and opportunity costs,” the generation of logics 

to “move forward” toward alliance are needed, which they provide in the form of values and 

practices.  They describe that the value of DBER-A is firstly, to individual researchers.  In Table 

3, I present the practices and corresponding logics cited for individuals.  In 2, 3, 5, and 6, 

research outlets make possible individual researchers sharing their own work, maintaining their 

disciplinary difference.  In 2 – 5, the impetus of the logic is on individuals’ gaining possible 
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opportunities for recognition and status, while in 1 and 6, the impetus is on generating 

possibilities of cross-disciplinary productivity.  Inasmuch, for individuals, “moving forward” 

means, to the authors, enabling modes by which academics-of-st&l may be positioned in value 

with respect to other academics-of-st&l – enabling yet another mode by which they may be 

individualized and ranked – and also guaranteed the maintenance of knowledge generation from 

within their disciplinary home.   

To the DBER-A community as a whole, a logic informing the value of DBER-A is how it 

is “capable of accomplishing more than…individuals could accomplish working alone” for the 

purpose of improving DBER practices (Henderson et al., 2017, p. 352).  When presenting how 

the community of DBER-A could be “advanced” for these purposes, the corresponding logics 

and practices are also primarily funding and status oriented.  However, three of the seven 

practices regard developing and presenting a common or unified messages to other entities, such 

as disciplinary societies, funding agencies, and policy makers about DBER agendas.  One of the 

political agendas cited was offering support to “climate science,” a science that has been 

marginalized by the current presidency.  The formulation of DBER-A then, can be studied as 

partly a group of academics-of-st&l desiring mobilizing (their scientist subjectivity) 

unrecognized voices.   

DBER-A was lastly discussed as enabling broader society with improvements in STEM 

education.  These include increasing scientific literacy, creating a more diverse workforce, and 

enhancing DBER collaborations.  The last cited practice and value was, “Fostering interactions 

between K-12 and college STEM education researchers, policy makers, and other stakeholders to 

strengthen system-wide educational practices and alignment” (p. 353).  The use of “STEM 

education researchers” was the first in this paper regarding any community resembling “science 
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education researchers,” a clarifying movement among DBER scholars’ toward the effect of 

differentiating their subjectivity from “science education researcher” as K-12-oriented – the 

binary opposite to its own concern with post-secondary scholarship.  The polarization of 

communities that Bowman attempted to dispel as an editor of a journal appeared, in 2017, to be 

continuously constructed through both science education researchers and DBERs language, 

research, journal, and conference practices.  It is simultaneously unmade in DBER-A’s interest in 

“fostering connections” to this Other.   
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Table 3 

 

Proposed DBER-A Efforts and Corresponding Values  

Target Audience Range of Efforts 

Value of DBER-A to 

individual researchers 

Organizing conferences and workshops where researchers across DBER fields can interact and new 

collaborations can be developed. 

Developing mechanisms, such as conferences, journals, and webinars, for researchers to share strategies, 

methodologies, and results. 

Establishing new recognitions (awards, invited talks, etc.) that enhance the status of individual researchers 

and the DBER community. 

Establishing a recognized organization that can sanction DBER activities, to add legitimacy to DBER work 

and organizational functionality for meeting cross-DBER goals. 

Establishing mechanisms for researchers to develop and identify allies in other DBER disciplines on their 

campuses. 

Opening doors to new funding directions for individuals to draw upon. 

Value of DBER-A to 

the DBER 

community itself and 

to individual DBER 

fields 

Presenting a common message to individual disciplinary societies to enhance the status of individual DBER 

fields and researchers. 

Presenting individual DBER fields within the landscape of an interdisciplinary endeavor solidifies the 

position of each. 

Presenting a common message to funding agencies and policy makers that will avoid pitting one DBER 

field against another for funding, and will promote collaborations across DBER fields. 

Presenting a unified message to political agencies, such as the national academies, federal and state 

departments, and legislators, to provide critical support to STEM areas, such as climate science, that may 

be subject to heightened political scrutiny. 

Casting a wider net to diversify and enlarge the DBER community and provide professional development to 

potential DBER researchers. 

Expanding and diversifying the publication venues and reviewer pool for DBER work. 

Increasing the potential for meta-analyses and systematic reviews of published studies that span multiple 

disciplines; in turn, increasing the strength of evidence for making community claims and recommendations 

for improving STEM teaching practice and student learning. 
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Target Audience Range of Efforts 

Value of DBER-A to 

the broader society 

Improving student learning and participation in STEM disciplines by accelerating the rate of knowledge 

development and dissemination within DBER. 

Increasing the effectiveness of development and implementation of high-impact educational practices by 

enhancing collaboration within DBER, and between DBER and other related communities, such as the 

faculty professional development community and the scholarship of teaching and learning community. 

Improving the scientific, technical, and quantitative literacy of the general population by promoting 

coordination and alignment across the STEM disciplines. This is necessary for the public to make good 

decisions about the significant science and technology-related challenges facing our country and planet. 

Improving the ability of the STEM education community to develop more equitable educational 

environments that lead to a more diverse and productive STEM workforce. 

Fostering interactions between K-12 and college STEM education researchers, policy makers, and other 

stakeholders to strengthen system-wide educational practices and alignment. 
Note.  Described DBER-A values of specific practices or “range of efforts” and their corresponding logics to various “target audiences” in Henderson et al. 

(2017).  For the analytic purposes of this study, I have italicized the logics informing respective practices.  
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It is further made and unmade through discipline: while the article I have focused my 

primary argument in this section (Henderson, Connolly, Dolan, Finkelstein, Franklin, Malcom, 

Rasmussen, Redd, & John, 2017) was published in The Journal of Engineering Education 

Research (JEE), a third and final article (Shipley et al., 2017) I found regarding DBER-A 

published in The Journal of Geoscience Education (JGE) did not assert the same distinctions 

between DBERs and STEM education research communities.  Instead, science education and 

STEM education research were used as starting points in this article’s discussion of 

transdisciplinary possibilities.  Further, while the former article described that DBER 

communities made use of theoretical frameworks from education research, as if these 

frameworks were merely “borrowed” as Fensham (2004) put it, the latter described the 

possibility of theory-generation as an important aspect of transdisciplinarity. 

Thusly, one analysis with the propagation of DBER-A is the generation of Other-to-

DBER.  In addition to constructing these things as different from but connectable to K-12 

focused science education research, the desiring of DBER-A is connected to academic machines 

enabling research legitimacy and individuation through rankings, and political and economic 

machines interested in “increasing workforce development, broadening participation in STEM, 

and addressing complex society challenges of health, the environment, climate, energy, and 

national security” (p. 352).  These desirings, accompanied by stated practices in Table 3, make 

some “transdisciplinary” things possible, such as DBERs increased communication and 

development of unified messages, and not others.  Specifically, by re-inscribing the DBER 

disciplines as inherently and necessarily different from one another combined with stratifying 

DBER individuals for the purposes of assigning DBER status, the continued production of 
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disciplinary experts is made possible, sidelining the project of transdisciplinary knowledge 

generation. 

  The DBER-A projects’ logics and practices are also counter to those that critique the 

academic machine as only valuable per its ability to prosper a “workforce.”  While interested in 

the development of equity in education, the articles describing DBER-A assumed a shared 

understanding of the meaning of equity by not addressing which lines of equity (e.g., race, class, 

gender) are important to address.  However, a recent publication by the National Academies of 

Sciences (2017) titled, Indicators for Monitoring Undergraduate STEM Education (which 

notably has a “Conceptual Framework”), perhaps helps to illuminate these authors’ meaning of 

equity (considering some of the authors of the publications on DBER-A helped generate this 

report): 

To be considered diverse, the national pool of students participating and succeeding in 

undergraduate STEM education would be representative of the demographics of the U.S. 

college student population. STEM instructors, including faculty and graduate student 

educators, would also reflect the national pool of individuals eligible to teach in 

undergraduate STEM education. (p. 87) 

 

In this statement, it is not clear what is meant by demographics such that an equitable state 

according to these demographics might be achieved.  However, one might infer that 

demographics is meant as a quantitative analysis of subjects’ characteristics as these must reflect 

some measurable characteristics of the United States population.  Further, in the pursuit of the 

production of STEM indicators, including “diversity, equity, and inclusion,”  

This report identifies a set of national-level indicators to measure the status and quality of 

undergraduate STEM education over multiple years. ….The report…also identifies types 

of data that will need to be collected in order to put the indicators to use, along with 

possible strategies to gather this data.   

 

The objectives, for diversity, equity, and inclusion, are shown in Table 4. 
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Table 4 

 

Objectives and Indicators of Equity, Diversity, and Inclusion as generated by the National 

Academy of Sciences (2017) 

Objectives Indicators 

2.1 Equity of access to high-quality 

undergraduate STEM educational 

programs and experiences 

2.1.1 Institutional structures, policies, and practices 

that strengthen levels of STEM readiness for entering 

and enrolled college students 

2.1.2 Entrance to and persistence in STEM academic 

programs 

2.1.3 Equitable student participation in evidence-

based STEM educational practices 

 

2.2 Representational diversity among 

STEM credential earners 

2.2.1 Diversity of STEM degree and certificate 

earners in comparison with diversity of degree and 

certificate earners in all fields 

2.2.2 Diversity of students who transfer from 2- to 4-

year STEM programs in comparison with diversity of 

students in 2-year STEM programs 

2.2.3 Time to degree for students in STEM academic 

programs 

 

2.3 Representational diversity among 

STEM instructors 

2.3.1 Diversity of STEM instructors in comparison 

with diversity of STEM graduate degree holders 

2.3.2 Diversity of STEM graduate student instructors 

in comparison with diversity of STEM graduate 

students 

 

2.4 Inclusive environments in institutions 

and STEM departments 

2.4.1 Students pursuing STEM credentials feel 

included and supported in their academic programs 

and departments 

2.4.2 Instructors teaching courses in STEM 

disciplines feel supported and included within their 

departments 

2.4.3 Institutional practices are culturally responsive, 

inclusive, and consistent across the institution 

 

Implied in the creation of these indicators is the possibility of their measurement: the production 

of a scale, markings, and therefore differentiation among all institutions that teach 

science.  Further implied is that their assessment captures those things that are most pertinent for 

“progress” in STEM education.  As a means to address the objectives and indicators highlighted 
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in the above table, the NAS report included a survey of pre-designed instruments that can be 

used to collect data about institution’s alignment with its notion of progress.   An example 

instrument listed for the aforementioned diversity objectives and indicators is the HERI Diverse 

Learning Environments Survey. 

Used in the context of NAS indicators, the HERI may thusly be used as a tool to make 

possible knowledge of an institution’s science learning environment:  to what extent does the 

environment make the science discipline attractive enough such that a student might persist?  In 

some sense, this produces a notion of individuals who leave the sciences as vulnerable and/or 

lacking, despite their potential positive interest in other disciplines.  Such instrumentation thus 

makes possible differentiated subjectivities of self:  my sense of “belonging to a community” is 

what counts toward my persistence, my ability to “approach a faculty member” is what makes 

possible my successful study.  Without these, my (student/faculty) self and/or university is 

lacking – according to the design of the instrument.  With this representation, subject 

identification –knowledges of subjects’ and universities becomes possible in terms of lack.    

In thinking with Foucault, Rabinow (1984) writes that subjectification, the ways in which 

a entities become identifiable as subjects through the mediation of an external authority figure, 

has a similar effect to those of dividing practices, such as academics’-of-st&l disciplinary 

differentiating for the purpose of legitimization and status.  Dangerously, dividing practices and 

subjectification enable the concerns of the individual to become that of the mass.  For example, 

in the case of NAS indicator assessment, the subject (be it the institution’s or the science 

department’s) is told by authority not only that he is in lack, but what he can do to improve and 

how.  This disables the subjects – in relation to those in their immediate contexts – thinking 

about the logics and corresponding practices that would improve their relations (Ecclestone, 
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2014).  Through the prescription of objectives and indicators, the National Academy of Sciences 

is therefore rendered a grand master, responsible for marking lack and providing a method of 

“progress” according to a limited – rather than a limitless – set of indicators. Such 

remedies require (in the language of science) “data collection,” investing in 

measurements corresponding with positivist modes of knowing.  This form of knowledge 

generation seeks to generalize about “what works" for individuals and groups for the purpose of 

developing a workforce.  The repetitive use of generating measuring devices, assessing 

individuals and groups with these devices, identifying individuals and groups along continuums 

with these devices, and diagnosing them accordingly, makes it possible to hide the logics 

informing the need for their measurement, which this study has attempted to make visible in 

many small, yet incomplete forms.  An effect of the repetition of these practices, whose logics 

become hidden, is the production of “docile bodies,” academics-of-st&l who continue to plug 

into academic, economic, and political machines that appear to neutrally proliferate knowledges 

of individuated bodies that can then be guided according to some unquestioned notions of 

progress.  
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CHAPTER VI: 

EFFECTS OF INQUIRING WITH CRITICAL MATERIALISM  

 In 2004, Fensham described that the community of science education researchers 

warranted the status of an academic discipline, based on multiple formations of their 

engagements, e.g., conferences, publications, development of theories, and evidence of 

“progress.”  This study has explored how a little over a decade later, academics-of-st&l 

increasingly construct notions of research recognizability and communal differentiations, in turn 

which construct knowledges of themselves.  By examining the logics, practices, and effects of 

academics-of-st&l, this study has both assumed and demonstrated that these differentiations are 

not inherent.  They are always already connected to historical logics and desiring machines.  

Inasmuch, the shape of academics’-of-st&l research landscape is constructible – its 

reconfiguration possible through aligning practices to different logics.   

 The contents of this study might have thus far been presented as a critique of academics’-

of-st&l practices, as they align to seemingly neutral capitalistic practices of stratification and 

hierarchization.  These practices were shown to effectuate the landscape with affectivities of 

difference, individuation, and “lesser thans,” as well as differentiations in spatial and intellectual 

flows.  In a movement aligned with an ethic of trans-disciplinarity, I use this chapter to consider 

possibilities of landscape reconfiguration.  Specifically, what are some effects that were enabled 

with inquiring with post methodologies?  What logics and practices might be invoked to produce 

effects other than differentiated flows and subjectivities? 
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 Recently at a DBER-science education “lab group” meeting I attended, we discussed the 

nature of a particular DBER communities’ practices.  I remember commenting, “It can be 

different,” in which a fellow doctoral student quickly responded, “It can?” with a sharp, yet 

quizzical tone.  Importantly, not only does the social imagination required with troubling 

capitalistic logics and practices require an ethical attunement, it also assumes that academics-of-

st&l are always, already connected and are therefore connectible.  In this moment when 

academics-of-st&l proliferate new, bounded ensembles for the purpose of legitimization and 

voice, and use high impact factor journals to exclude particular types of research/ers, I find it 

concerning how such boundary markings seem to do so mostly for status assignments and 

maintenance of different forms of research recognizability.  Further, because social practices 

have long privileged scientific ways of knowing, academics’-of-st&l practices continue to 

advance knowledges of the social in terms of functions.  When social phenomenon is believed to 

be generalizable, and practices aligned to the study of this knowledge, individuals are understood 

per their functioning, rather than numerous other modes of vitality.  For the sake of scientific 

recognizability, academics-of-st&l lose the possible positive activity and affectivity of 

connection and trans-disciplinarity – not seated in the disciplines – but in the generation of 

diffractive modes of problematizing and activating responses – rather than merely accumulation 

of knowledge - to global crises.   

In a motion toward trans-disciplinarity, I invite academics-of-st&l to think with me about 

practices that we might participate in or encourage in our communities that “‘de-individualize’ 

by means of multiplication and displacement, diverse combinations” (Foucault, 1977/2009, p. 

xiv) and “de-familiarize,” (Braidotti, 2012) by painful re-investment into modes of communal 

engagement where our identities are not known or pronounced among subdivisions and 
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hierarchical academic ladders.  At the macro-level of our social organizing, perhaps it is not 

(only) in the naming of another social group in our community – no matter whether it has the 

word “STEM”, “STEAM”, “alliance”, or “trans-disciplinary” in it – that our perceived research 

connectivity may be rendered.  While such groups can make diverse communal relations 

possible, my present study has provided examples of how named groups can also produce 

communal senses of dysconnectivity.  Even so, at the micro-level of social organizing, this study 

has also explored how unplanned, unorganized interactions among academics’-of-st&l, practices 

can individualize, subdivide, and hierarchize.   

Thusly, rather than writing a prescriptive guideline of how academics’-of-st&l 

communities might re-write communal activity for the purpose of trans-disciplinarity, I 

encourage academics-of-st&l to continuously play with practices that resist stratification – which 

perhaps first requires pain-staking study toward those modes of engagement that individualize.  

Some current methods and concepts I am using to inform my own de-individualizing and de-

familiarizing study and practice include slow ontologies (Ulmer, 2017), relational ontologies 

(Trauth-Nare, 2016), creative pedagogies (Aitken, Fraser, & Price, 2007), cartographies 

(Walkerdine, 2013), and playful inquiry (Kuntz & Guyotte, 2017).  Each of these produce some 

amount of discomfort as they challenge me to practice according to logics different than those 

impelled by those norms of which the academic machine makes use.  However, they also provide 

relief in their enabling my continuous connecting and identify-ing with other academics’-of-st&l 

rather than my measurement and identification among them. 

 In the next sections, I use post-structural methodology to continue un/making a normative 

study with a “findings” section expected in the last chapter.  This study has so far entangled its 

thinking with and through normatively understood data sources, literature review, and analysis.  
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In genealogy, all of these things work together to deconstruct present practices of knowledge 

generation, which I have worked toward in Chapter III-V.  I now make use of cartographic 

modes of inquiry which rely on genealogy, as a mapping of logics, practices, and effects for the 

purposes of the making reconfigurations.     

Un/Making Findings with Lynn 

Regarding my interest in slow, relational, creative, and playful inquiry, in the ensuing 

subsections, I began to meet with study participants approximately one year after my initial 

interview with them.  In what I couched as “meetings” rather than interviews, I described to each 

participant that I wanted to think “with” them about our logics and practices and how they 

shaped the landscape to which we were connected.  A few weeks before our meeting, I also gave 

them a journal article that I was working on regarding mappings I generated from the first round 

of interviews with participants (Wooten, 2018).  This was used to help make present how I 

valued our work together, and how I conceptualized my methodology as potentially making 

possible our landscape’s reconfiguration. I use the following subsections to resist presentation of 

findings that seek closure, but rather, to make visible the possibilities of knowledge generation 

that are not recognizable to otherwise normative landscape features between and among 

academics-of-st&l.   This is a political effort, not only to use my study to place material value on 

non-normative modes of knowledge generation, but to do it according to an ethic that values the 

generation of connectivity rather than differentiation. 

Important to me in this task was conveying to participants how I considered landscape 

reconfigurations as always already informed by logics imbued with ethical orientation.  Thusly, I 

began each interview by describing how an ethics of thinking – rather than opinionating – and 

flow – rather than differentiation, would be influencing my mapping with them.  I invited them 
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to share what ethics they might bring to the mapping, were they so inclined.  Next, I made use of 

tactiles to slow down our discussion of landscape generation by requiring us to making our own 

tracings of the landscape.   

I now share some of the effects of nomadically inquiring with this study’s participant, 

Lynn, whom I had discussed in Chapter I as sharing an affectivity with me regarding theory.  I 

use my meeting with Lynn in this final chapter, not as an example or representation of my 

second meetings with other participants.  Rather, I use my meeting with Lynn in this text as a 

mode of story-telling along the lines of my study inquiry: specifically, how did my shared 

affectivity with Lynn regarding theory (described in Chapter I), during the wandering event of 

our initial interview, entangle with the lines of thought produced in my genealogy (Chapters II – 

V)?  And how might I share in the cartographic inquiry enabled by this genealogy with Lynn?  

While my inquiring with other participants and will be discussed in later research productions on 

this study, in this final chapter I carefully attune my analyses to what happened in our meeting 

enabling my de-centering, as researcher, and our connectivity, as always already connected 

academics-of-st&l who have otherwise been differentiated through ours and others’ landscape 

generation.  Important to my presentation of this analysis are the topics Lynn and I discussed, as 

they plugged into our previous interview and to other un/makings of research recognizability and 

community connectivity discussed in this study.   With this analysis, I seek not claims or findings 

about what post-structural methodologies necessarily produce, but what they make possible.   

With some thoughtful suggestions from my committee, with Lynn I decided to make use 

of Post-It notes as a tactile with which to process our landscape generation.  One color 

represented logics, one practices, and one effects.  We wrote the specifics of each of these on the 

Post-It notes, drawing lines connecting a particular practice with its associated logic and effect as 
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shown in Figure 6.  As I asked questions to guide our mapping, e.g., “Which conferences do we 

attend and why?” it became clear how our practices were connected – via the crossing of lines, 

and also disconnected.  Moreover, it helped illuminate how we were landscape generators.  

 

Figure 6.  Photo of the mapping activity generated by Lynn and Michelle to stimulate 

cartographic inquiry 

 

In this meeting with Lynn, I learned that our use of language was one of our greatest 

differences as landscape generators, and accordingly we continuously needed to clarify what we 

meant by our specific word use.  At the start of our meeting, for example, Lynn began to 

describe her own interpretation of “thinking” and “opinion,” differently from my own 

description of them.  To this response I thought, “This meeting is going to be a lot longer than I 

thought.”  In this moment my methodology de-centered me in at least two ways.  Firstly, I had to 

make space for Lynn to share her ideas about my language use if we were going to come to 

mutual understandings.  Secondly, I had to let go of the possibility of getting through my entire 

intended meeting protocol to enable our discussion of unpredictable topics, enabling our 
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connectivity.  In the dialogue below, readers might read with humor our working through the 

word use of “appropriates” during my writing down the logics informing our practice of 

“presenting research findings.”  Noticeably, the process of deciding which word to use to 

characterize a practice, and to whom the practice regarded was inexact. 

Michelle:   So I’m just going to add that up, the audience wants to hear from us.   

Lynn:   Sure.   

Michelle:   Audience -- what is it?  Maybe appropriates?   

Lynn:   Uh-huh.   

Michelle:   Appropriates our research -- or your research--.   

Lynn:   Appropriates or appreciates?  What does “appropriates” mean to you?   

Michelle:   It means that they feel your research is valuable in such a way that they’re 

assigning a value to it.   

Lynn:   Okay.  That’s fine, I just didn’t know what the word meant.   

Michelle:   Okay.   

Lynn:   It was just a different definition of it than what I thought, that’s all.   

Michelle:   Well, then I’ll put appreciates, so --  

Lynn:   Yeah.   

Michelle:   -- we can use both.   

Lynn:   That’s fine.  In reading what you have written, one of the things I noticed 

was the vocabulary was very different –  

Michelle:   Yeah.   

Lynn:   -- than the way I tend to speak and write.   

Michelle:   Yes.   

Lynn:   And that’s nothing -- not a value, it’s just different.   

Despite Lynn’s commentary in our first interview that when researchers used “big words” in her 

field it was a “kind of a put down,” our slowing down and working through discussion of our 
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practices, as shared knowledge generation, enabled our connectivity, to which we both 

responded positively.  For example, in this conversation, Lynn described that our word use is 

merely “different” in kind, without ascribing more value to one kind of word usage or another.  

At a different point in our conversation, however, Lynn’s physical response to my introduction 

of an unfamiliar word created the possibility for our connecting through hesitation.   

Michelle:   So like for a really good example, in common vocabulary – you use the 

word “problem.”  “This is a problem.  And we look to solve it.”  But the 

people I study, they like to use the word problematize, to say we’re going 

to create -- I know.   

 

Lynn:   Okay, fine.  Go ahead.   

 

The slowing down of the mapping process had multiple effects, several which I explore 

in the remainder of this section.  In particular, in the use of Post-It notes to share our experiences 

and write summative words and phrases, Lynn and I had to agree on the word choice, as 

explored above.  The attention to our communicability later turned into a discussion about the 

communicability of un/recognizable words across disciplines.  Further, because we had 

discussed in this meeting some of the same logics, practices, and effects in our first interview, we 

could discuss how our thinking had changed and what these changes enabled with respect to our 

sensing of dys/connectivity.  To my surprise, however, mapping in this way had several 

limitations with respect to my projects’ interests as well.  While giving us a reference by which 

to discuss our practices, it also propagated the perception of the landscape as fixed and stagnant, 

potentially disabling our social imagination toward trans-disciplinarity.  I explore each of these 

effects in greater detail below. 

 During multiple times during our meeting, Lynn and I discussed the value of shared 

vocabulary toward enabling or disabling research activity (I briefly mapped this topic with other 

participants’ and document analysis in “Un/Makings of Communicability,” in Chapter IV).  
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Because of the responses I had received from other academics-of-st&l whom had read portions 

of my work, I was aware that my own use of “big words” was troublesome to communicability 

in academics’-of-st&l research landscape.  Several times during our meeting I noticed Lynn 

describe that different norms regarding language use was problematic.  Wanting to problematize 

language use with her, I described how I thought differing language norms could be productive, 

to which she responded,  

Lynn:   Or the Inuit have how many ever words for snow that they have.   

Michelle:   Right, and they can see the difference, yeah.   

Lynn:   And they can see -- feel the difference….But it’s just you have to get 

accustomed to the different vocabulary.  And I think it’s an obstacle.   

Michelle:   You see it as an obstacle, but something that could potentially be 

productive?  Like…just in the way that there’s more ways to see snow 

than we do, than just “snow.”   

Lynn:   Uh-huh.   

At this point, my philosophical interests were finding a home in the conversation, and I wanted 

to connect with Lynn along this line of thinking, if possible.  She had previously discussed how 

physicists and chemists use the same words differently.  And so I said, 

Michelle:   If we had this expanded vocabulary, a physicist’s way of seeing chemical 

reactions might open up more meaning using their language than it does 

just in my chemist language.  Right?  Potentially?   

Lynn:   Correct.  Yeah.   

Michelle:   So even though it’s an obstacle, it could be improved by learning from 

each other about how the words are being used.   

Lynn:   Absolutely.  And the question then becomes what a human limitation on 

the amount of vocabulary is.   

Michelle:   Yeah.   

Lynn:   You have a better idea than I --  

Michelle:   Probably not.   
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Lynn:   Well, but I’m sure that somebody has done a study as to, you know, how 

many words a human uses in common vocabulary.   

Michelle:   But we also know that the brain is plastic, even when --  

Lynn:   Right.   

Michelle:   -- you’re much, much older, of age.  So.   

Lynn:   And there are certainly people with larger vocabularies than mine.  But 

you understand, there are limitations to what the human brain can process.   

Michelle:   Right.  And that we can’t invest -- you had talked about investment.   

Perhaps conventional qualitative inquirers would look at the above interview transcript and 

cringe:  normalized modes of inquiry desire maintenance between interviewer and interviewee 

during questioning, as well as omission of the interviewer’s thinking.  However, in this interview 

transcript, Lynn and I appeared to talk over each other as we tried to share what was important to 

us about the use of un/recognizable words.  In one reading, we were getting lost in multiplicities 

of logics.  The logics informing the need for communicability were bumping up against logics 

informing our desire to think differently.  After I spoke the last above line, the conversation 

changed direction to how time required in learning disciplinary language was a limiting factor 

also.  Indeed, in Foucauldian terms, Lynn and I were having a conversation about limits to 

connectivity and knowledge generation.  What about the possibility of going beyond them? 

 Trying to think about how I would phrase this question to Lynn while looking at the map 

was challenging for me.  Scrutinizing our physical representation of our practices, I felt taxed 

trying to think about my own response about what could be changed.   I decided to turn the tables 

and see if Lynn had any ideas: 

Michelle:   And you wouldn’t go to one of those meetings [points at meetings on 

some Post-It notes], would you?   

Lynn:   No.  I would not.   

Michelle:  Like even with the intention of trying to bridge a gap?   
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Lynn:   Yeah, if I -- there will be members of the community that I’m a part of 

that would go to that community.  It’s just that my content knowledge is 

such that I wouldn’t gain anything -- from going to that meeting.   

I was becoming more and more aware of the force with which academic, economic, and political 

machines impelled academics-of-st&l to continue producing in increasingly differentiated forms.  

Further, I could not expect all academics-of-st&l to desire the same things that I did.  It had taken 

me four years of my doctoral program to develop my trans-disciplinary ethics toward my project, 

and this had occurred through much reading of philosophy.  I was still in the process of thinking 

about my practices according to these logics, both in the practices of my study and beyond. 

 Important to me in my meeting with Lynn was our re-connecting on our thinking about 

“theory” as a landscape peak between and among academics-of-st&l practices.  The pre-

publication I had given her explored this peak directly.  I found a moment when Lynn discussed 

how she was not sure why the development of a common vocabulary has not formed among 

academics-of-st&l, perhaps unaware, as was I at the time that these motions were already in the 

works, as described in Chapter IV and 5.  In this moment, I described to her my changing ideas, 

to expose myself as connecting to her dys/connectivity with theory use in the landscape.  

Importantly, at this moment in the interview, she had expressed that not having the capacity to 

publish in particular journals because of her lack of theory knowledge impacted her “self-worth”: 

Michelle:   So from somebody who studies these philosophies and all of the different 

word uses I mean, I would have placed myself more as a practitioner 

before this degree.   

Lynn:   Uh-huh.   

Michelle:   And it wasn’t the theory side that influenced me so much as like the 

philosophy: philosophy has a lot of its own big words, so --  

Lynn:   Right.   

Michelle:   I haven’t really found like a -- the difference between philosophy and 

theory is interesting to me, because they’re not the same thing to me.   
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Lynn:   As I look at it, I think I would agree with you that they’re not the same.  

I’m not sure I know how to describe the difference, but I think my gut 

feeling is that there is a difference between philosophy and theory.   

Lynn expressed recognition of a difference in kind between disciplinary practices, without the 

words to articulate it.  This was moment was connective to me because much of my pre-

publication journal, which Lynn expressed she had “tried to” read, regarded my interest in and 

use of philosophy.  That Lynn did not think of my use of big words as “theoretical” enabled what 

I perceived as our continued affective and intellectual connecting. 

 I end by contemplating some of the last words Lynn and I exchanged in our meeting, as 

they continue to produce a shock to my intellectual and affectual investments in my studies with 

participants.  While another participant had read my pre-publication paper and expressed 

excitement with its methodology and connective-capacity, Lynn described: 

Lynn:   I did try to read your article.   

Michelle:   Thank you for trying.  So my work will be to make it more readable.   

Lynn:   And the interesting thing for me was how you expressed your thoughts 

about what we did.   

I did not find out what Lynn meant by “interesting.”  Was it that she had a different 

interpretation on the interview event?  Or did she find interesting the articulation of my 

thoughts? Were I to ask her about her word use, would the care developed throughout our 

quickly transpiring interview have been dismantled or obscured for the purpose of continued 

connectivity?  Or would I be enabled some sense of validity, effectuating my belief that I 

accurately described the “truth” of our interview event?  I hold these questions in productive 

tension as I continue my inquiries aimed at deconstruction of those norms which produce 

differentiations between and among always already connected academics-of-st&l. 
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Conclusory Remarks 

In the early 1900s, the practices taken to the study of social phenomenon became aligned 

with scientific practices of discovery and informed by philosophic concepts of individual 

humans’ agency.  The invention of variables through the use of measurement made possible 

discovery of humans’ capacities and opinionating regarding their predictability.  These practices 

were associated with the discipline of psychology, whose academic formation pre-dated many 

other social studies, including education research.  The social prestige associated with the higher-

ordered thinking required by science, combined with ability to emulate psychology’s use of 

scientific practices on the social, made psychology a discipline of academic status.  In an attempt 

to improve the status of their own “dumb” and “damned” discipline, education researchers have 

continuously sought the use of scientific practices toward educational problems, including those 

generated in psychology. 

 Academics-of-st&l generate knowledge on educational issues in their ever-privileging 

landscape of scientific practices.  Complicating the continuous desirability of scientific practices 

taken to their contexts of study is many academics’-of-st&l familiarity with science.  Those 

features of research recognizability associated with science that science education researchers 

have developed over a half-century, for example theory-generation, are the same features which 

scientists turning to study of education research find unrecognizable.  The neutrally 

differentiating modalities informed by capitalistic logics exacerbate the need for academics’-of-

st&l research productivity and generation of their disciplines’ status, thereby necessitating even 

more differentiations.   

This study has explored the many modes by which academics-of-st&l differentiate, 

always with material effects of lack associated with individuation.  By examining the logics with 
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which academics-of-st&l differentiate as historically aligned, and producing numerous forces in 

the research landscape through normalization, the study attempts to provide awareness of effects.  

Effects construct their corresponding logics and practices as non-neutral – making some things 

possible for some research/ers/ed and not others.  In my use of post-structural inquiry, I resist 

logics informing (my) knowledge generation as neutral.   

Using Braidotti’s (2013) concept of trans-disciplinarity, as a freedom to move across and 

through communal boundaries, a critical materialist research approach has encouraged my 

thinking about my active ability to re-inscribe communal boundaries or to re-write them.  At 

conferences, for example, every moment of communal-relating – where one sits or stands at the 

banquet, which session one attends, the time spent in committee meetings compared to the time 

spent investing in unfamiliar scholars’ research – has possibility in shaping others’ sensing 

communal un/boundedness.  Every moment holds both risk and opportunity, as we implicate the 

landscape by which we are also implicated.   
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APPENDIX A:  

TRACING SCHEMATICS OF THOUGHT: ANALYTIC AND CONTINENTAL PHILOSOPHY 

Educational theory, in the colloquial sense rendered by The Handbook of Educational 

Theories (Irby, Brown, & Jackson, 2013), seems to desire unfolding truths about the human 

subject, including how he learns, how he organizes, and how he might optimize his psychic 

functioning.  While my quantitative research courses focused on methods of analyzing and 

interpreting quantified human data, enabling renderings of these truths, some of my qualitative 

courses alternatively focused on inquiries of inquiry.  For example, Deleuze and Guattari’s 

philosophizing discussed in the previous section may be considered a problematizing of inquiry, 

without a prescription of how humans should practice inquiry.  Much of my continued 

development in understanding the motivation for and perpetuation of particular kinds of 

methodologies came from a historical investigation into the differences between analytic and 

continental philosophy, which I now begin to trace. 

 During the latter half of the 18th-century, concepts of “culture” and “history” emerged as 

central elements within the tradition of philosophy (Nenon, 2014).  These concepts added 

different modes of practicing philosophy compared to a normative reliance on the reductionary 

practices used in the natural sciences.  Hegel was one philosopher exemplar, interested in history 

and culture.  In particular, Hegel was interested in philosophies regarding the nature of the good 

social order during his time.  He performed a document analyses by examining editorials in local 

newspapers and found that a common philosophy being espoused was that human reasoning 
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about the nature of a good social order would inevitably lead to individuals’ liberties (Pinkard, 

2014).  Hegel argued that pursuing any social order oriented toward individuals’ liberties based 

on their individual reasoning would result in widespread distrust: another person must be insane 

if their reasoning about liberty contrasted with one’s own.  This style of argumentation, where an 

articulated position is shown to be inconsistent, or mutually contradictory with itself, was what 

Hegel called dialectic thought.  

 Hegel continued to use dialectic thought to re-consider philosophies with goals of 

abstracting ideals exterior to one’s experience.  For example, instead of assuming that normative 

relations and behaviors were natural or given, Hegel argued that individuals actively take part in 

producing them, giving them the appearance of being natural.  Important to the overall style of 

argumentation embedded within dialectic thought was the recognition that abstracting ideals 

about human nature and social good required use of statements, “either” this is true, “or” that is 

true.  Dialectic thought readily exchanged “either/or” statements for “both/and” statements, such 

that “both” things might be simultaneously true, otherwise stated, that one thing can be true 

“and” another can be true (Stepelevich, 2014, p. 239). 

 While Hegel publicly considered himself a Christian, a subjectivity that is generally 

conceived as accepting the presence of absolute truths with respect to the Christian God’s desired 

order, much of Hegel’s philosophy seemed to render Christianity’s truth claims questionable.  

This had the effect of establishing problematics regarding the human role of establishing truth 

through reason for those Western philosophers following Hegel.  These philosophers also 

contended with their normative practice of positing Christian ideals (absolute truth), and their 

philosophical practice of dialectic thought.  One such philosopher was Feurerbach, who using 

man’s experience as a starting point for reason, argued that God was a human construction and 
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that human problems would necessarily require human solutions (Stepelevich, 2014).  

Feurerbach’s philosophy had the effect of rendering humans responsible for their own enmity, 

and also for constructing ideal social organization, which may be very different from normative 

social organization.  Marx expanded on these terms with interest in how human practices, not 

just their reality as conceived through thought, had the ability to transform the world into its 

more rational potential.  In other words, interpretation of the world was not enough for Marx.  

Marx was eager for philosophical investment into how the world could be changed through 

change in practices (Stepelevich, 2014, p. 260). 

Stirner plugged into the philosophies of his contemporaries by regarding reliance on 

human reasoning for social progress –whether it used dialectic thought or not, practices or not – 

as a religious humanism.  Relying on human reasoning as the source of realizing human potential 

would render the most persuasive ideas as the most acceptable ideas (Stepelevich, 2014, p. 260).  

Much like Hegel’s concern that normative practices create the appearance of a natural order, 

Stirner was concerned that persuasive ideas, and the generation of human ideals in general, 

would detract from human’s continuous consideration of different ideas, or creation of new 

ideas.   In this vein, Stirner critiques liberal theory (“liberalism”), which philosophizes about the 

organization of ideal social orders based on differing conceptions of human liberty: 

The HUMAN religion is only the last metamorphosis of the Christian religion.  For 

liberalism is a religion because it separates my essence from me and sets it above me, 

because it exalts “man” to the same extent as any other religion does its God or idol, 

because it makes what is mine into something otherworldly, because in general it makes 

some of what is mine, out of my qualities and my property, something alien – namely, an 

“essence”; in short, because it sets me beneath man, and thereby creates for me a 

“vocation.” (as cited in Stirner & Byington, 1918) 

 

Simply put, in liberal theory’s idealizing human behavior and function, humans become mere 

essences with prescribed vocations.  Stirner seemed to question, ‘Is this what we mean by 
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progress?’  Marx and other philosophers were influenced by Stirner’s critique of using human 

reasoning to compare conceptualized social orders in order establish an ideal social order.  They 

too began to associate the prescription of ideals through human reasoning as “humanism” which 

was linked to an assertion of “human progress” (Stepelevich, 2014). What then, one might ask, 

would be left for the task of philosophy?  

 Philosophy’s aims and abilities were studied with increasing fervor in the 19th century, 

especially regarding their relationships to the aims and abilities of the natural sciences and 

psychology.  Solutions posited to this problematic seemed to be entangled with assertions 

regarding what one can assume they know about the real world, and by what means one can they 

know it.  Psychology during this time argued that “the structure and principles of logic are 

derived from the organization of the human psyche” and even that “psychology is the basis of the 

human sciences, including philosophy” (Ansell-Pearson, 2014, pp. 13–14).  One example of 

psychology’s empirical orientation toward the psyche was its introduction of “positivism,” which 

will be introduced rigorously in the next section (Ansell-Pearson, 2014).   

Philosophers argued against the emphasis on the experiential nature of knowledge 

wrought by psychology.  Some suggested that when logic is construed as only empirically-

oriented, it misses the presence and function of abstract logic (or Kant’s “formal logic” 

[Friedman & Ryckman, 2014, p. 117]), and consequently enables the relativism and skepticism 

theorized by Hegel. Some other philosophers took up the notion of how abstract logic may have 

variations.  In the construal of abstract logics, one might consider how each logic has its own 

kind of “validity” (Lotze, 1874).  Husserl suggested that the study of logics according to 

differing validities was a science in its own right.  Further, this science was timeless, not 

temporal, as psychology would suggest (Friedman & Ryckman, 2014, p. 130). 
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 Among the philosophies of Hegel, Stirner, Marx, and Husserl, continental philosophers 

conceive and construct their delineation of philosophy whose practices create timeless concepts.  

The logic informing these concepts are considered both/and to logics informing other concepts as 

they become shaped and reshaped on differing planes of immanence.  Unlike the practices they 

deem as corresponding to analytic philosophy, such as those aligned with humanism, continental 

philosophers practice the timeless reshaping of concepts not for the sake of finding their absolute 

form, truth, or essence.  Continental philosophy invents and reshapes concepts in order to think 

differently.  Perceiving differing, yet consistent logics as holding together concepts on planes of 

immanence disables hierarchizing one plane, one logic, from another.  Planes merely intersect.  
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