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Abstract 

States across the nation are reporting a shortage in teachers, with science being a 

particular area of need (Sutcher, Darling-Hammond, & Carver-Thomas, 2016). Research has 

been done, and is still taking place, centered around elementary school teachers and their beliefs 

on science teaching (Avraamidou, 2014; 2016), due in part to a noticeable trend in low science 

teaching self-efficacy, which can impact students’ beliefs in science (Bergman & Morphew, 

2015; Krajcik, Czerniak, & Berger, 2003; Menon & Sadler, 2016; Ramsey & Howe 1969;).   

Studies on science teacher identity are not often representative of elementary education teachers 

(Mensah, 2016); nor do they approach the topic from a discussion of subjectivity (Bazzul, 2016). 

Through collaboration by means of Participatory Action Research (PAR) between myself, as an 

instructor, and six pre-service elementary teachers, as undergraduate students, we explored what 

it means to be(come) an elementary science teacher. PAR gave us a space to negotiate the 

traditional power relations between teacher-students and researcher-participants by allowing for 

an authentic collaboration where the students’ realities and views of who they are and want to be 

as science teachers lead the class. Using a theoretical framework of subjectivity and building off 

work in elementary science teacher identity (Avraamidou, 2014; 2016; 2019; Mensah, 2016), we 

disrupted the traditional course expectations and created our own course based on students’ 

questions and understandings. The study took place in a sixteen-week elementary science 

methods course with six students and one instructor. Students in the course were enrolled in the 

teacher preparation program and in their last semester of course work before completing full-

time residency in an elementary or middle school. Data consists of various documents including 

the co-created course syllabus, assignments, readings, activities, and journals, as well as teacher 

observations and notes. Individual journal reflections were required at the end of every class and 
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class conversations dove deeper in to concepts on science education and science teacher identity. 

Collectively, we created a class journeys timeline, which serves as our representation of what we 

learned about ourselves as science teachers throughout the project.  
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Chapter 1 

Becoming a Science Teacher: Together? 

Reading, math, science, or possibly something else? What kind of teacher am I? What 

kind of teacher do I want to be? After I graduated with a Bachelor’s of Science in elementary 

education and a with K-6 teaching license, I faced a choice. While this choice may be seemingly 

unimportant to others, it seemed to me in that moment, to be quite important. I had technically 

studied how to be an elementary teacher, so that is what I was, right? The only problem was that 

the Master’s program I was applying to was specifically designed for middle school teachers in 

specific content areas. And so, my inner dialogue began: I am an elementary teacher; not a 

reading, math, or science teacher. But I must pick. I feel like I know how to teach reading. Math 

is not my favorite. I really enjoyed science in high school. But I am not a science teacher. I don’t 

know how to be a science teacher … Could I be a science teacher? And despite, or possibly due 

to, that process of questioning, my decision was ultimately made. When accepted into the 

program, I was placed in a middle school as a fifth-grade science teacher. The reality of my 

decision then began to sink in.  

Throughout the two years of my Master’s program while teaching fifth grade science, I 

gradually came to see myself more as a science teacher than an elementary teacher. I became 

well versed in science teaching methods and middle school science content. What happened? 

Just a few years earlier I only saw myself as an elementary teacher, with no clue how to teach 

science. Now, when I introduced myself, I confidently stated, “I am a science teacher”. My 

conceptualization of who I was as a teacher changed. However, these views did not change 

because of something I did independently, but quite the opposite. Because of my new 

experiences and the students and mentors learning with me, I was seeing myself as a different 
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kind of teacher than before. I had never thought of myself as a science teacher before beginning 

this program and teaching science. As a teacher certified to teach elementary school, I had 

assumed I would be a teacher of various contents connected to an age, not a teacher connected to 

one specific subject. After some time teaching science and being recognized as a science teacher, 

my view of myself as a teacher, my science teacher identity, changed. 

My pre-service teacher training was very specific to general elementary teaching 

pedagogy. Science strategies were lumped in with other teaching strategies, never discussed on 

their own. I did not see many science lessons taught in classroom observations; it was as if 

science only happened if there was extra time. (And there was rarely extra time.) I do remember 

teaching one science lesson in my pre-service experience: a second-grade unit on the moon. For 

this unit, I set up lots of stations for great moon explorations, or so I thought at the time. (This 

would come back to haunt me when I learned more specific science teaching strategies in my 

Master’s program.) Even with this experience, I did not consider myself a science teacher. 

Instead, I saw myself as an elementary teacher, teaching a fun lesson – that happened to cover 

science content. It was not until a forced reflection to choose what kind of teacher I wanted to 

become, that I realized how my teacher preparation program had influenced how I saw myself as 

a teacher.   

I removed myself from the middle school classroom for two years while I began pursuing 

my doctorate, however, I still identified as a science teacher. During the first year, I worked part 

time as an interventionist in an elementary school. It was there that I saw the things my former 

middle school students would share with me regarding their science experiences in elementary 

school. Science was something of little focus in the classroom and, when focused on, it was 

through worksheets. 
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 The second year of my doctoral studies, I accepted a position as a graduate teaching 

assistant. When thinking on how to teach the elementary science methods course I reflected on 

the things that occurred on my journey to becoming a science teacher: my own doubts about who 

I was as a science teacher, my middle school students’ beliefs about themselves in science, and 

the amount of time and pedagogical styles I had seen in elementary science instruction. These 

points in my journey met in this place of me preparing to teach others about how to be teachers 

of science. How did I get here? What led me, an elementary teacher with little observation of 

science teaching in elementary schools, to eventually seeing myself as a science teacher?  

On the first day of our science methods course I heard familiar statements that led me 

back down the halls of the middle school in which I taught. These statements and facial 

expressions seemed all too familiar to those of the 11, 12, and 13-year-old students in my 

classroom. Faces of fear. Statements of a general dislike of science. Voices of those who did not 

see themselves as science teachers. Was I surprised when many of my undergraduate students 

shared their doubts about their identities as science teachers? Sadly, no. I knew all too well the 

feelings they were sharing. I decided to set a goal for us as a class: all students will leave being 

able to see themselves as teachers of science.  

But, how do I show them? How do I help others along in their recognition of self, without 

forcing my ideas upon them of exactly what kind of teacher they should be? And what if my 

interpretation of what kind of science teacher they should be, does not match with their own 

interpretations?  These questions became, and are still becoming, the basis for my study, 

Becoming a Science Teacher Together. I asked these questions and proceeded in creating a 

greater understanding of what aspiring elementary educators need to see themselves, as Gee 

(2000) would say, as a ‘science kind of’ teacher.  



 

	 4 

My situation may be different from that of my students in that I was solely a science 

teacher and as elementary teachers they will be expected to teach all subjects. Pre-service 

elementary teachers are taught to teach the subject areas of literacy, math, social studies, and 

science. This study explored how pre-service elementary teachers come to understand science, as 

well as who they are as science teachers, through the co-creation of a science methods course. 

Building off current identity of work in education (Avraamidou, 2016; Carlone & Johnson, 2007; 

& Gee, 2000), this co-creation allowed pre-service teachers to conceptualize the kinds of science 

teachers they want to be(come). 

Theoretical Context 

While many researchers have discussed identity and subjectivity in different ways, it is 

the work of Foucault (1982; 1987; 1988) that will provide an anchor for the discussion and 

perspective throughout this proposed study. It is not to say that one way of discussing or defining 

subjectivity is right, but it is to create a deeper understanding of what it means specific to the 

purposes of this study. While I will be using the term identity as it was written by various 

researchers (Avraamidou, 2016; Carlone & Johnson, 2007) in the review of literature to situate 

this study, in my own understanding and theory, I will use the term subjectivity, through a 

poststructural and Foucauldian (1982; 1987; 1988) understanding.  

Poststructural thought views meaning as produced through difference; as St. Pierre 

(2000) states, that in poststructuralism the “signified is never fixed once and for all but is 

constantly deferred” (p. 418). Further, poststructural analysis seeks ways to question what has 

traditionally been viewed as normal – to see what spaces can be opened up (St. Pierre, 2000). In 

her overview of poststructuralism feminism in education, St. Pierre (2000) discusses identity 

within poststructuralism while referencing various works, “Identity in poststructuralism is thus a 
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‘‘heterogeneous and incomplete process’’ (Flax, 1993, p. 93), an ongoing activity, an 

‘‘innovation’’ (Foucault, quoted in Miller, 1993, p. 336), ‘‘our running self-identikit’’ (Spivak, 

1993, p. 4)” (p.502). So, while our views of self can be (re)constituted, it does not mean we are 

ever without an identity waiting on it to be formed. Rather it is continual in how we see 

ourselves at every moment and within every space, which is impacted by contextual aspects, 

discourses, reflective practices, and others. St. Pierre continued this thought quoting Flax, “Any 

‘‘temporary coherence into seemingly solid characteristics or structures is only one of 

subjectivity’s many possible expressions…What felt solid and real may subsequently separate 

and reform’’ (St. Pierre, 2000, pp. 502-503). The idea that identity is “only one of subjectivity’s 

many possible expressions,” (Flax, 1993, p. 94) gives a place to think about identity differently 

than in traditional science education research. As used in this study, identity is conceptualized as 

one expression of our subjectivities. It is important to note here, as Jackson (2001) mentions, 

identity in a humanist definition assumes a common thread or experience; however, identity as a 

sense of self, or an expression of subjectivity, is about different experiences and understandings, 

meaning this is different for each person.	By viewing identity this way, different questions can be 

asked.  

Through subjectivity as a theory, a person’s story can be explored to gain deeper insight 

into how she/he is viewing her/himself in a certain context. While through a Foucauldian (1982) 

understanding, although we are not viewing the subjects of stories as truth, they are still parts 

that can explain how discourses and power relations were enacted at various moments, impacting 

us as subjects. It is this exploration into how we see ourselves, the exploration of our story that 

we come to care for and know ourselves. In all moments, we are already constituted by the 

objects and others we interact with. These pieces: stories, recognition, beliefs, conceptualizations 
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– conscious or not - make up our subjectivities. And these pieces have been constituted due to 

dialogues that change depending upon our place, gender, ethnicity, religion, race, etc. meaning in 

all places, we are enacting multiple subjectivities.  

Significance  

Why science? 

States across the nation are reporting a shortage in teachers, with science being a particular 

area of need (Sutcher, Darling-Hammond, & Carver-Thomas, 2016). Research has been done, and 

is still taking place, centered around elementary school teachers and their beliefs on science 

teaching (Avraamidou, 2014; 2016), due in part to a noticeable trend in low science teaching self-

efficacy, which can impact students’ beliefs in science (Bergman & Morphew, 2015; Krajcik, 

Czerniak, & Berger, 2003; Menon & Sadler, 2016 Ramsey & Howe, 1969).  The first questions I 

ask when hearing this information are questions of why: Why a shortage of science teachers? Why 

low self-efficacy in science teaching among elementary educators? While these are separate 

questions and reside in separate areas of science education, these pieces make up a bigger whole. 

For some reason, or reasons, people are not choosing to become, or stay, science teachers and 

along with that, some of those choosing to be elementary teachers are struggling with their belief 

in their ability to teach science. And thus the cycle begins, when teachers struggle with their 

efficacy in science, their beliefs can be passed on to students furthering the cycle (Avraamidou, 

2016; Bergman & Morphew, 2015).   

If you couple this cycle with the promotion of science, technology, engineering, and math 

(STEM) careers and education across the nation (Green, 2014); the continued shortage of 

diversity amongst those in STEM fields (National Science Foundation, 2015; National Student 

Clearinghouse Center, n.d.); and the small amount of science teaching time in elementary 
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schools (Trygstad, Smith, Banilower, & Nelson, 2013) even more questions can be asked. 

Studies focusing on elementary science teacher identity can help address pieces of these puzzling 

questions.  

Identity  

Identity is often discussed as a story, as our personal stories (Avraamidou, 2016; 

Connelly & Clandinin, 1990; Sfard & Prusak, 2005). Other times, it is discussed as being 

recognized by both the self and others as a ‘certain kind of person’ (Gee, 2000). Avraamidou 

(2016) addressed identity, referencing Gee (2000), as a connection between self, others, learning, 

and our world. She further discussed how identity generally refers to the “characteristics of self: 

who someone is and the ways in which she/he presents her/himself in everyday life” 

(Avraamidou, 2016, p. 154).  Carlone and Johnson (2007) posited that identity, even in teaching, 

must consider intersectionalities including gender, race, and ethnicity. Constant among 

discussion is the idea that it is dynamic, ever-changing, and communal as well as individual 

(Avraamidou, 2016; Gee, 2000; Hogg, Terry & White, 1995; Kroger, 2004). Luehmann (2016) 

and Avraamidou (2016) echo Gee’s (2000) explanation of identity as an enactment of the kind of 

person one is and seeks to be.  

When discussing identity in relation to schools, the concept of teacher identity gives 

insight to the ways in which teachers view themselves, and how these views inform practice. 

Avraamidou (2016) defined teacher identity as having three aspects: “a) teacher identity is 

socially constructed and constituted; b) teacher identity is dynamic and fluid, constantly forming 

and reforming; c) teacher identity is complex and multifaceted, consisting of various sub-

identities that are interrelated” (p. 154).  Studying identity specifically in the context of teachers 
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and education gives a place to call into question the practices, pedagogies, and discourses 

surrounding teaching and learning. 

Situating the study 

We as subjects affected by and responding to our surroundings come to know ourselves 

differently depending on context (Foucault, 1988; Hogg, Terry, & White, 1995).  If pre-service 

elementary teachers are shown that they are science teachers as a part of their stories, if they are 

given the space to be reflective in practices, if they can join with others along the same journey – 

will they be able to come to see themselves as science kinds of teachers? If, as previously stated, 

the self is impacted by all contextual aspects and is something recognized through reflection and 

dialogue, how does education impact our story? Many science teacher identity studies use 

methodologies such as narrative inquiry, interviews, and case studies. My study builds off 

previous work in science education and conceptualizes science teacher identity through 

subjectivity – as an expression that is not fixed but is a constant site of conflict (Avraamidou, 

2014; 2016; St. Pierre, 2000).  

While the literature on science teacher identity continues to grow, two aspects related to 

this study have been overlooked, in which I will situate my study (Avraamidou, 2016). One 

overlooked area in science teacher identity work is the lack of studies specifically focused on 

elementary teacher identity in science (Avraamidou, 2016; Mensah, 2016). The second gap is in 

response to the discussion of subjectivity in understanding pre-service elementary teacher 

identity. It is with subjectivity that I suggest the idea of pre-service teachers as subjects that fit 

into a prescribed mold should be questioned. Pre-service teachers as students should be given the 

space to envision who they are and want to be as science teachers. Through a participatory action 

research project (PAR), science teacher identity will be explored by working with pre-service 
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elementary teachers in a methods course to expose our subjectivities and shift power relations by 

creating the course together/with.  

Purpose Statement and Research Questions 

In this PAR study, research was in collaboration with pre-service elementary teachers 

through journaling, classwork, conversations, and syllabus creation. My participants were six 

students enrolled in a science methods course at a university in an urban area of the mid-southern 

United States. Together, we explored ourselves as elementary science teachers, through the co-

creation of our methods course. Rather than prescribing standard curriculum, the curriculum was 

created based on their perceived needs as future science educators. Initially, this study was 

developed around the following focus questions:  

1) How do pre-service elementary teachers understand science education?  

2) How do pre-service elementary teachers conceptualize their science teacher 

subjectivity?  

3) How do the experiences of pre-service elementary teachers constitute the kind of 

science teachers they want to become? 

These questions guided the development of the study; however, ultimately shifted when the 

course began and we engaged in our research together. The questions became:   

1) How does co-creation of a course support and challenge us as science teachers?  

2) What is science and who are science teachers?  

3) Does co-creation of a science methods course generate space for our views of teaching 

science?  

Science education research is lacking in the use of subjectivity as a concept and/or theory 

(Bazzul, 2016). Consequently, I reviewed the research on science teacher identity to gain insight 
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into how the sense of self has been studied in science education. Current research on science 

teacher identity predominantly uses methods of interviews and case studies to explore pre-

service and in-service teachers’ identity formation (Avraamidou, 2016). It is also important to 

note that studies on science teacher identity are not often representative of elementary education 

teachers (Mensah, 2016); nor do they approach the topic from a discussion of subjectivity 

(Bazzul, 2016). My study proposes discussing science identity for pre-service teachers in a 

different way; where students are given an opportunity to become elementary science teachers by 

deciding what it means to them to be science educators.  

The foundation of this study rests on the understanding that our subjectivities, including 

our conscious and subconscious beliefs and ideas, are influenced by contexts in which we are 

subjects. Therefore, by allowing pre-service teachers to be involved in designing the course 

content and methods curriculum, by shifting the traditional classroom power relations, they will 

be able to develop a different sense of self as a teacher of science than in a traditionally 

structured methods course. While previous studies have shown changes in elementary pre-

service teachers’ science teaching identity after a traditional methods course, (Avraamidou, 

2016; Mensah, 2016) the purpose of this study is to rethink and recreate a methods course in a 

way where traditional roles and expectations are questioned and rethought as to explore our 

subjectivities as science teachers throughout the process. Having pre-service teachers help design 

the course will allow for them to recognize themselves and each other as science teachers. 

Traditional courses limit science teacher identity development because they are structured 

around a professor’s ideas of what kinds of teacher they think students should become. This 

presents a limited, one-sided view of science teaching and makes assumptions that all will 

become the same kind of science teacher. However, co-creation opens possibilities for what it 
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means to be a science teacher, shifting the focus from the professor’s ideas and providing 

students an opportunity to decide what being a science teacher means for them.  

Overview 

Chapter 2 will review past and current literature pertaining to the focus of this study. 

Beginning with literature on subjectivity as a theory and concept within poststructuralism, this 

chapter explores the connections between subjectivity and identity. Building on these ideas, a 

discussion of teacher identity, science education, and elementary teacher preparation follow to 

situate the study. Chapter 3 provides an outline of the methodological design and plan for the 

study, reviewing methods, data collection, and analysis. Chapter 4 presents our data as a site for 

exploring the interconnectedness with others in becoming science teachers and Chapter 5 

concludes with a discussion and further implications. 
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Chapter 2 

 Theory and Literature  

To justify and further explain the theoretical framework that I will use, the problem must 

first be discussed. As previously mentioned, a shortage of science teachers has been reported 

across the nation (Sutcher, Darling-Hammond, & Carver-Thomas, 2016). This shortage 

continues at a time where national programs and funding have been on the rise for Science, 

Technology, Engineering, and Math (STEM) education (Green, 2014). At a time where, despite 

these recent pushes, diversity amongst those in STEM careers remains low (National Science 

Foundation, 2015; National Student Clearinghouse Center, n.d.).  

Examining science education in schools can lend some information as to how science is 

taught and perceived within school settings, and this may inform our knowledge surrounding 

who goes on to pursue STEM careers.  Research regarding elementary science teachers’ views 

and beliefs about teaching science is not new, but is still showing a disconnect (Krajcik, 

Czerniak, & Berger, 2003; Ramsey & Howe 1969). Along with this, according to Bergman and 

Morphew (2015), teachers’ views and beliefs regarding science can be passed to students. The 

most recent research study conducted by Horizons, showed elementary teachers reported the 

average time spent on science daily was 20 minutes (Plumley, 2019). So, despite pushes and 

funding for STEM education and science teachers, science education is still struggling. Why?  

I am concerned with this issue because it speaks of the external forces that impact how 

we view ourselves in various areas, our multiple subjectivities: how we are situated as subjects, 

what we are subject to, and how our subjectivities are constituted. We, as subjects affected by 

and in response to our surroundings, come to know ourselves differently depending on contexts 

and available discourses. If students are shown that they are and can be science teachers, if they 
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can study who they are in reflective practices, and join with others along the same journey, will 

they be able to come to see themselves as science teachers? 

Foucault and subjectivity: Why subjectivity - Isn’t identity enough? 

An understanding of subjectivity from a Foucauldian (1987) perspective argues that we, 

as subjects, are shaped by all contexts in which we interact. According to Foucault a subject can 

mean two things: “subject to someone else by control and dependence; and tied to his own 

identity by a conscience self-knowledge” but “both meanings suggest a form of power which 

subjugates and makes subject to” (p. 781). He goes on to state that one can become a subject by 

one of two dividing practices: “either divided inside himself or divided from others” (p. 778). St. 

Pierre (2001) described Foucault’s various views of the subjects as “a subject dispersed in 

discourse, a subject constituted in discourse, and a subject constituted in practice” (p. 153). As 

subjects, we are constantly being (re)constituted based on the effects of power relations, 

discourses, and practices.  

Subjectivity can be defined as the beliefs, thoughts, and views - conscious and 

subconscious - of an individual and how they see themselves relating to the world, all of which 

are of the produced by positions as subjects (Bazzul, 2016; Jackson & Mazzei, 2012; St. Pierre, 

2001). It is an “ongoing process of ‘becoming’ – rather than merely ‘being’ – in the world” 

(Jackson & Mazzei, 2012, p. 53). Subjectivities are never completely constituted, but are always 

changing and evolving based on relationships and context. Contexts and those involved play a 

role in how the subject understands and perceives her/himself (Mansfield, 2000). The concern in 

science education is that which includes teachers’ beliefs, thoughts, and views – all which are 

included in their subjectivities and all of which can change based on various aspects. As 
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mentioned above, a theory of subjectivity allows for a questioning of traditional teaching 

methods by interrogating and (re)negotiating the relations between teacher and student.  

Using a Foucauldian view of subjectivity as my theoretical framework, the ideas of 

power and discourse are very important. We, through various discourses and places, are 

subjected to becoming in multiple areas and ways, some of which we may not consciously 

realize. Take, for example, the teacher-student relationship, which is the driving relationship in 

my study. Our society has conceptualized, and reiterated through practice, the teacher as being in 

a position of power over students (Foucault, 1987; Jackson 2001). The teacher has the perceived 

power, and the students are expected to do as told and follow a set curriculum and rules (Emdin, 

2016; hooks, 2014; Kohn, 1993). Schools serve as institutions, or apparatuses, that further certain 

discourses and practices (Bazzul, 2016). Those studying to be teachers cannot escape from these 

relations, as they are everywhere. And, if not acknowledged, will be relations and practices we 

reiterate as we (be)come from students to teachers of our own classrooms.  

A Foucauldian (1982; 1987) perspective on this power relation might challenge this 

simplistic conceptualization by suggesting that power is not necessarily negative and dominant, 

nor is it a possession of an institution or person, but is constantly flowing and being negotiated 

within spaces. Power relationships will always exist and, as opposed to seeking to alleviate them, 

we should instead seek to understand how and what they are producing and impacting (Foucault, 

1982; 1987). Since we are so affected by others in our understandings of self, we need to be 

aware of the power relations that play into impacting others’ subjectivities - for teachers and 

students of all levels. In this study, the traditional power relationship in an educational setting is 

reframed to see what happens regarding how we, as a class, come to see ourselves as teachers of 

science. The journey of teacher and students is taken together; our relationship(s) constitute, 
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create, and have the capacity to transform. It is in this that I seek to disrupt traditional 

conceptualizations of power and knowledge within an undergraduate education classroom and 

encourage students in their journeys as educators.  To do this, I need to not only think differently, 

but do differently. A theory of subjectivity in an education course opens this space to do both as 

it allows for different questions to arise and a disruption to take place.  

These different questions come from places of thinking of teachers and students, and their 

roles differently. For myself, my questioning begins as such:  If I am working with pre-service 

teachers, supplying the curriculum and material on how to be a science teacher, I am impacting 

how they see themselves as science teachers. Their subjectivities are related to the discourses 

which are available within our classroom, and these discourses are ones I am selecting – 

consciously and subconsciously – because of my own experiences and subjectivities. Therefore, 

what does it mean for me, a white female, former middle school science teacher, to tell them how 

to be science teachers? And to further problematize this idea, what does it mean for me to then 

ask questions about how my ideas of teaching science impact their ideas of who they are as a 

science teachers. Something about that situation just does not feel right. 

 The perceived power I hold as a teacher in a traditional classroom setup is a power that 

needs to be interrogated and (re)negotiated. The way I, as a teacher of a science methods course, 

present who science teachers are and what science teaching is will impact this community of 

students. The choice of wording, the set-up of curriculum – every aspect – will serve in a part of 

how this group of teachers constructs their subjectivities as science teachers. Instead of relying 

on my instruction of what science is, what kinds of science teachers they should be, and what 

experiences they need, we should work - teachers and students - to decide these things together. 

What do they think science education is? What kinds of teachers do they see themselves as? 
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What kinds of teachers do they want to be? Can they see themselves teaching science? And if 

not, what kinds of things would help them along that journey? Or, to ask in a Foucauldian way, 

how are these pre-service teachers aware of their subject positions? How have these positions 

impacted their experiences and understandings of science and science teaching?   

So, why not continue with a theory of identity rather than subjectivity? It seems a college 

of education teacher preparation program is a site for great inquiry into subjectivities as they are 

sites working towards “making a certain kind of science teachers out of college students” 

(Sharma & Muzaffar, 2012, p. 177). Teacher preparation programs are focusing on preparing 

teachers by following and meeting certain standards and guidelines. Specific to science 

education, it means that elementary teachers are being prepared to become a certain kind of 

science teacher. And such, the uniformity of regimes is employed. (Deleuze & Guattari, 1988).  

As mentioned before, thinking with subjectivity creates a space to question what has 

come to be traditionally accepted. As Bazzul (2012) stated, “Foucauldian conception of 

subjectivity, constituted through discourse, can be a useful tool for science educators who wish 

to confront neoliberalism (or any other discourse/ideology)” (p. 3). A theory of subjectivity 

provides the space not to discuss or analyze just identity, but it allows students and teachers to 

“ask-after their own subjectivities by questioning how they have come to understand various 

practices or situations as common place” (Bazzul, 2012, p. 3). He goes on to state that “this 

approach of giving attention to the constituted subject in science education can allow science 

educators to see how complex, and in some cases how deeply entrenched, our positions are as we 

examine the very constraints of both though and action” (p. 11).  
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Identity as an expression 

Therefore, when identity is discussed in this study it will be conceptualized as one 

expression of our subjectivities (St. Pierre, 2000). By merging the previously mentioned ideas of 

identity as an expression of subjectivities, different questions can be asked. Through subjectivity, 

a person’s story can be explored to gain deeper insight into how she/he is viewing her/himself in 

a certain context relating to the available discourses. The identity work referenced in science 

education will be discussed and analyzed through a poststructural theory of subjectivity, in which 

I will frame my work. Other studies in science education utilize a conception of a fluid identity, 

however, without specifically calling attention to subjectivity, there are questions that are not 

being asked and discussions that are not being had, which can bring insight into science 

education (Bazzul, 2012).  

Review of Literature 

To situate this discussion, a brief overview of how identity is used and described in 

education collectively will be reviewed, before discussing identity specific to science education. 

While I use the term and theory of subjectivity, there has not been much work in science 

education specific to subjectivities (Bazzul, 2016); however, there is much work in science 

education related to identity (Avraamidou, 2016; Brown, 2005; Carlone & Johnson, 2007; 

Emdin, 2010; Mensah, 2016). As St. Pierre (2000) stated in referencing Flax, identity is one 

expression of our subjectivities. Because of this, I will refer to work on identity to inform my 

study of science teaching subjectivity.   

Identity in Education 

Literature on identity in education is not new, but the ways in which we discuss and study 

identity continue to evolve (Avraamidou, 2016). Since defining identity differs based on 
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perspective, it is often referred to as something of a dynamic state: put another way, identity can 

change from one moment to another (Kroger, 2004). Recent studies using identity in education 

seek to trouble the idea of an essential core or fixed state of identity (Avraamidou, 2016). Many 

authors describe identity as influenced by extrinsic and intrinsic factors and held in multiple 

aspects of life (Brown, Reveles, & Kelly, 2005; Strickland & Hadjiyanni, 2013). This idea of 

identity, as dynamic and multifaceted, has been used as a foundation for various 

conceptualizations of identity in education research.  

These various descriptions of identity lead to this question - what exactly is it? While 

current research has not and will not agree upon a single definition of identity – since it is based 

largely in part on epistemological and theoretical ideas – it is important to define what I mean 

when using the word identity. This is not to say that my conceptualization of identity is better or 

correct in any way; rather, it is the way in which I am using theory and identity to guide my 

research. Many education researchers working with identity have been questioning and 

problematizing the humanist ideas of an innate or fixed identity (Jackson, 2001; Sharma & 

Muzaffar, 2012; St. Pierre, 2000). My definition of identity emerges from these questions and is 

rooted in a Foucaulidan (1982; 1987; 1988) understanding, while also using works from Bazzul 

and Carter (2017), Jackson (2001), and St. Pierre (2000; 2001) to guide my thinking. Subjectivity 

allows us to rethink work focused in science education, specifically to how students and teachers 

are subjected by and from different relations. 

As we are unable to tease apart intersections of self and body, conscious and 

subconscious, we must understand how they impact how we may experience things as subjects 

within different contexts. Within each section and intersection, we as subjects experience 

different reflections on what ‘kind of person’ we are because of the context in which we are in. 
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While at times we may be told we can or cannot be a certain kind of person by society and 

available discourses of race, gender, ethnicity, religion, age, etc., we have the opportunity to 

resist or act through practices of freedom. These experiences become parts of our stories, parts of 

our selves. This view defines identity as a sense of self – a sense of who we are in that moment 

and relationship - that has been produced by our subjective positions: not as something that is 

forming, but as something that always is and is shifting and (re)constituting within each moment, 

as contexts and situations change. Identity is more than what we enjoy or connect with: it is all 

aspects of self in this moment, and we come to know ourselves through the context of reflection 

and dialogue within and with others (Foucault, 1988).  

Science identity in education. A science identity refers to how one sees or senses her or 

himself within the discourses of science. When discussing identity as an expression of 

subjectivity, the conceptualization of what this means in science education opens up to 

identifying the available discourses and subject positions. Therefore, the experiences constituting 

one’s science identity are not limited to the walls of a classroom, but work on science identity in 

education commonly takes place inside school walls. 

As has been long established, women are underrepresented in science careers. The 

National Student Clearinghouse Center (n.d.) reported less than half of all science degrees 

attained in the United States in 2014 went to women. Additionally, people of color are also 

historically underrepresented in science careers, with white students receiving over 60% of the 

science and engineering degrees awarded in 2012 (National Science Foundation, 2015). While 

degree attainment and career choice are not the only indicators of a science identity, they do 

show the perpetuation the white, male, middle class scientist discourse, which can create an 

alienation in science education between the content and the student (Emdin, 2010).  
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Figure 27. Final class journeys timeline representation 

Anonymous Course Evaluation Comments  

At the end of the course, evaluations were solicited from the university. Comments on the 

evaluation show as anonymous, but represent students’ discussion of their overall feelings about 

the course. Three comments gave specific insight and information regarding the course and the 

experience as a student.  

Comment one:   

Going into this course I was skeptical. But once I met the instructor and knew she was 

willing to work with us on assignment deadlines and the overall course-load, it became 

my favorite class. (…) I am honestly upset to have this class come to an end.  

Comment two:  
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I love and appreciate that the course instructor allowed us to choose what we 

needed instruction on in the course. The class was able to create the course essentially, 

based on our needs. I felt valued not only a student but as an adult as well. Many 

instructors base courses around what they feel is necessary for our education. But being 

able to take ownership for my learning and make decisions as a student in the course was 

incredibly beneficial. The course was flexible, engaging, supportive, and all around an 

extremely positive experience. Without this course I would not feel as confident in my 

abilities to teach science.  

Comment three: 

This was one of my favorite courses that I have taken. (…) I enjoyed our guest 

speakers and contributions to the class as well. Rachel was very responsive to emails and 

provided excellent feedback throughout the semester. She even helped answer some of 

my questions regarding the content of other courses and provided addition resources in 

order to help me better understand the material given. I felt the assignments given were 

purposeful and beneficial to me as a future educator.   

Exploring Our Data 

The trajectories and our class journeys map served as pieces of our analysis and 

representation as we explored our journeys in this course. Our co-created research questions 

were thought through upon the creation and completion of each trajectory vignette as well as 

alongside our class journeys map creation and final iteration.  Throughout the analysis, each 

trajectory was mapped on to each other as well as to and with our class journeys map, as identify 

middles and shoots when revisiting our research questions. The responses to the research 
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questions as discussed below represent the analysis from one form of mapping, noting that these 

connections will continue to change and shift. The final research questions agreed upon were:  

1. How does co-creation of a course support and challenge us as science teachers? 

2. What is science and who are science teachers?  

3. Does co-creation of a science methods course create space for our views of teaching 

science? 

How did the co-creation of a course support and challenge us as science teachers? 

Using	PAR to co-create our methods course provided a space for students to decide what was 

important for them to learn and do as opposed to what I, the instructor, decided was important. 

As the instructor, using this methodology as a pedagogy forced me to constantly reflect on and 

center my students’ questions and expectations.  

Students drove the course content. The questions asked by students about teaching 

science that led the syllabus creation focused on topics such as resources, curriculum, content, 

and pedagogy.  One question that stood out due to difference was Ronnie’s question, which tied 

science teaching to belief of her abilities by asking, “What if you are not good in science, could 

you be an effective science teacher?”. Not only did Ronnie write this question in her journal, but 

she also shared it out loud with the class. While this question was one shared, and therefore was 

a piece of our syllabus and course content, it was not as if the question gained an easy answer by 

even the student who asked. Ronnie’s ideas about teaching science shifted back and forth 

throughout the class, with this question coming up again in a similar way at the end of the course 

to a panel of current elementary science teachers. She asked, “Were you good at science in 

school - was it your favorite subject?”. The concept of being ‘good at’ science was vocally 

expressed by Ronnie at multiple times throughout the course. At the beginning of the course, she 
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defined science as “formulas” and a month later as “discovery.” She described herself as a 

science teacher who would use fun and exciting lessons mid-semester, and then as someone who 

is not knowledgeable and well informed as a science teacher but will continue to build off her 

knowledge. These shifts speak to the non-linearity and constant tensions between experiences 

and reflections in becoming a science teacher. Specifically, within our course that was structured 

around co-creation, Ronnie’s question was centered, revisited at multiple points, and responded 

to by all students in their own ways.  

Allowing the students to write and share their questions about teaching science before 

creating a syllabus supported their ideas, wonderings, and science teacher identities in that they 

asked and shared what they wanted, based on their experiences. While some of these questions 

may have been covered in a traditional classroom structure, allowing students to create the 

driving questions for the class focused my attention as an instructor back to their needs. Each 

question asked represented a different understanding of science and science teaching based on 

the different experiences of each student. As Avraamidou (2018) points out, lived experiences of 

students impact how they see themselves as science teachers. Thinking through this with a 

poststructural framework, who each individual is as a science teacher is tied to their unique 

perspective, associating science teacher identity with difference rather than similarity (Jackson, 

2001). For example, even when addressing a similar topic, students asked different questions. 

Students wanted to know:  

“What would you consider the best way to teach science? Direct? Indirect?”  

“How interactive should you make science lessons? (experiments, activities, models, 

etc.)” 

 “What are some ways to break down difficult material into manageable chunks/pieces.”  
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“How can we be creative with scripted lessons?”  

These questions all relate to the ‘how’ or the pedagogy of teaching science. However, 

despite the common thread in these questions, they were still asked differently and by different 

students. There was a sense of agreement needed though, as students were sharing questions that 

would be a part of the whole class. When questions were shared, there was not an instance where 

someone disagreed with a posed question, but each question shared was added to our class list 

without conflict. This collaboration of questions supported diverse thinking of science teaching 

and created a community of learners.  

Each question asked allowed students to have a space to reflect on their own ideas of 

science teaching, based on their experiences. The questions and the ways in which they were 

asked speak to the different subjectivities in one classroom. Even in a space where all were 

working toward the same goal of teacher certification, ideas around how to teach and who we are 

as teachers, depended upon the individual. In a space where the traditional student-teacher 

relationship was disrupted, the subject position of ‘student’ was renegotiated and participants 

were given a chance to share their questions and needs in the class. 

Gave space for individual reflection based on individual perceptions. At the end of the 

course, students reflected on what they thought about teaching science before and after this 

course. These responses show how their thinking about themselves as science teachers changed 

throughout the duration of the course (whether it be in the course or outside of it). Each student 

communicated different ideas about what they thought regarding science teaching and, after 

taking the same course, came away with different ideas of what they think about science teaching 

now. This concept ties in with the previous response in that these changes often represented 

tensions and (un)answers when thinking about who we are as science teachers. As Jackson 
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(2001) said when discussing a poststructural view of subjectivity, the self is “a site of disunity 

and conflict that is always in process and constructed within power relations” (p. 386). 

Throughout the course, it was evident from reflections, class conversations, and coursework that 

we were all constantly in process of discovering what it meant for each of us to be science 

teachers.  

For example, this conflict and process can be further seen in students’ reflections of what 

they thought about science teaching before and after this course. This reflection prompt came at 

the end of the course, and asked students to think back about what they thought about science 

teaching before taking this course. Ally stated she was “hesitant that I would take anything 

away” before the class and after that she felt “extremely prepared to teach my own science 

class.” Anna said that before the class she “pictured science as being something taught very 

directly and structured” and after she “now knows that science can be a way for students to learn 

to think critically and explore their curiosities – ‘WHY?’”.   

According to McKenzie, “Before this course, science scared and intimidated me. I didn’t 

care for science and tended to think that is was boring. I felt that science was overwhelming and 

was not interested in teaching it.” But after the course, “WOW! I feel that my eyes have been 

opened to the world of science! I can’t wait to be creative and teach amazing science lessons! 

Now I find science so interesting and definitely want to teach it.” Susan reflected on her thinking 

before and after the course by saying that “Before the course, I thought that I knew everything 

there was to teaching science. And that it was easy. Now I realize that there are so many aspects 

to teaching science that I wasn’t aware of.” Lauren summarized her before and after experience 

saying,  
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I was excited to learn about how to teach science. It seemed fun and not so challenging. 

Now I see there is a lot of depth within each concept. With careful planning and 

consideration, there are ways to ensure the concepts are approached and understood. I am 

still excited about teaching science but just realize it has a lot more to it than I first 

expected.  

The difference between Ally’s after response of feeling extremely prepared for her own 

classroom and Lauren’s response of now realizing there is more to teaching science than she was 

aware of, show that this class not only supported but challenged ideas of teaching science. This is 

not to say that students’ thinking about science teaching before and after the course does not 

change in a traditional set up, as we know it does (Avraamidou, 2014; Mensah, 2016), however it 

points out the different places each student came from, and the different conceptualizations of 

science after a course in which they co-created. These before and after responses also differ from 

students’ responses on the first day about their thoughts and ideas on teaching science, which 

reiterates Jackson’s (2001) notion, as mentioned above, that the self “is a site of disunity and 

conflict that is always in process” (p.386). Co-creation embraces the disunity and acknowledges 

the process, specifically allowing us to acknowledge and notice that this process is not linear.  

Let us struggle in what it means to become a science teacher. While the co-creation 

process supported students, as Ally said when leaving the first class “We’d much rather a teacher 

ask us what we want to do than just tell us,” it was not without challenges. This course is a 

requirement in the teacher education program meaning there were certain standards in place and 

two assignments that could not be changed. In other words, there were still prescribed ways of 

becoming elementary science teachers that we had to work with. As the instructor, I was 

challenged to provide various resources, content, and ideas for all questions, expectations, and 
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goals of my students. I was, of course, limited by my own experiences, knowledge, and access to 

resources for different ways of teaching science. I found it a constant struggle between talking 

too much about my ideas of teaching science and leaving discussions open so that students could 

have a space to discuss what science teaching means to them. This was and is impossible, but I 

reflected on this process after each class and kept their questions and expectations posted at the 

front of the room as a constant reminder for me.  

In our second class, Susan told a story and then stopped, asking, “Wait, is everyone a 

scientist?”. When studying puddles, Ronnie approached me and asked, “How did you learn to 

teach like that? It makes it so fun.” Lauren, thinking about how she viewed science teaching 

before and after, pointed out that she now was aware of so much that goes in to teaching science. 

These changes, shifts, and struggles we experienced were not negative but were openly discussed 

and at times, not answered, knowing that each of us is still coming to understand what being a 

science teacher means, myself included. The set-up of the course supported and even encouraged 

this constant questioning, changing, and struggle.  

When creating a syllabus in a traditional class, the instructor decides (using standards and 

department requirements, of course) what topics get covered and in what ways. The co-creation 

of our course supported students in expressing their needs based on their experiences and 

understandings of what it means to teach science. Likewise, the co-creation of this course 

challenged us to think and rethink about what science teaching is, drawing from different 

perspectives, experiences, expectations, and questions of each person in the class.  

What is science and who are science teachers?	These questions began our class, as 

students were asked to bring in objects that represent their responses.	The responses were various 

but each discussed connections to what they brought in based on their personal experiences. 
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After everyone shared I made it a point to bring up the underrepresentation of women and people 

of color in science careers and asked students to think about if they felt that may have something 

to do with how they viewed science. No one responded in that moment. This was a concept I 

continued to push on throughout the course, asking students to constantly why we view science, 

and scientists, in certain ways. 

In-school vs out of school. While conceptualizations of science were tied to experiences, 

they were closely tied to school in initial responses. This connection is common among 

elementary science teacher identity research, and most often elementary teachers recall negative 

experiences with school science (Avraamidou, 2014). In our first class, students were prompted 

to reflect on a high and low moment in science, with no more instruction than that (Birmingham, 

et al., 2017). Five of the six students discussed experiences from middle school through college 

with none specifically mentioning elementary school until asked in a later class. Susan, who 

broke this mold, shared her high moments as being outside as a young girl playing in the dirt and 

recently purchasing a telescope to use at home, something she had always wanted.  However, her 

low moment was focused on an in-school experience, specifically in that she attended a small 

private, Christian school and did not have many opportunities to participate in science 

experiments. Acknowledging these moments as we pinned experiences on to our timeline gave 

us a place to question why it is that we see science the ways we do.   

Throughout the course, I asked students to reflect on the questions we discussed at the 

beginning of the semester. Each area of conceptualization: what science is, who science teachers 

are, and self as a science teacher changed. Science became something more ambiguous and with 

that, sense of themselves as science teachers shifted as well. Ally started the semester saying 

science was “highlighting important facts” and was “abstract facts yet difficult.” When asked the 
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same question a month in to class, she responded by saying “it has no definite meaning.” In the 

ambiguity of science, as being more than school and facts, it was as if new possibilities for 

science teaching became evident. In other words, if science isn’t what I thought it was, what does 

that mean for me as a science teacher?  

Everything and everyone? Even with concepts of what science is and who science 

teachers are changing and shifting throughout the course, some said they would still bring in the 

same items that they had brought in for the first class. Susan said,  

I would not change what I brought the first day of class. I brought in a magnifying glass 

and I, as a teacher want to always be learning and exploring. I want the same for my 

students. I also bought in blank sheets of paper for my students to create paper airplanes. 

I want my students to know that they can take something and create something 

extraordinary! They can create science! They can be scientists! 

 Lauren stated, “No, I wouldn’t bring in different items. The turtle represented a teacher that 

made an impact. The baking soda and vinegar represent hands on learning and experience.” 

Anna was in between about her items, stating that she would not bring in different objects, but 

would talk about them differently.  

However, the other half of the class did say they would change what they brought in, with 

two specifically focusing on being more inclusive of their current thinking about science and 

who scientists are. Ally said, “I honestly don’t remember what I brought in so I would probably 

change them but I don’t know what to.”. Ronnie reflected, “I would change what I brought 

because the picture I bought does not reflect what I feel a science teacher is now.” McKenzie 

said,  
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I would change what I brought in to describe me because I feel that science is so much 

more than what we make it sometimes. It is more than the experiments – it is anything the 

students want it to be. To explain science/a scientist I would show a pic of my students. 

 There was no final consensus on what science is or who science teachers are, but each 

conceptualized these in their own ways. Throughout the course reflections, each students’ 

thinking shifted back and forth, as to say that these ideas are not concrete, but will continue to 

change and change again as experiences and reflections continue.  

Does the co-creation of a science methods course create space for our views of 

ourselves teaching science?	Co-creating the course, as has been discussed, provided multiple 

opportunities for students to renegotiate their positions as students, who are traditionally given a 

syllabus with intended goals and objectives, and allowed them to reflect on their own 

experiences and questions related to teaching science. This (un)structure centered their ideas, 

concerns, and expectations as opposed to mine as the instructor. It provided space to question, 

learn, and try things differently. 

Future Science Teacher Selves.		Beginning the course, my assumption was that by 

allowing them to create the course, they would be able to see themselves as science teachers. 

However, this came to be a point of stuckness – of not currently ‘being’ a science teacher due to 

their position as students while simultaneously acting as pre-service teachers, who hope to one 

day ‘be’ a teacher. Each could give an answer of how they currently saw themselves as science 

teachers, but most ended with a concept of – but I am not yet. These shifts and tensions were 

occurring while they were also rethinking about what science is, furthering the questioning of 

themselves as science teachers. Despite this stuckness, each could describe the kind of science 

teacher they want to be. 	
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Throughout our final class presentations, there was a consistent acknowledgement from 

each student regarding what kind of science teacher they want to become. This course allowed 

them to think about how they want to teach science, however, they were still focused on multiple 

aspects of their subjectivities as students in their pre-residency phase of teacher education.	This 

lead to a divide for most students:	the	kinds of science teachers we are versus the kinds of 

science teachers we want to be. Most students had difficulty discussing kinds of science teachers 

they are currently. Not in that they could not come up with responses, but their responses 

included an aspect of incompleteness, of still becoming, still learning, still developing, still, still, 

still. However, when discussing the kind of science teachers they want to be, listed multiple, 

specific aspects and things they envisioned.  

While each student presented a very different view of herself as a science teacher, 

showing the ties to personal experiences and reflections to conceptualizations, the comments 

focusing on ‘This was difficult for me’; ‘I’m not sure about this’; “Here’s what I think, but” to 

introduce the current science teacher section caught my attention. Was this an issue with the 

ways in which I framed questions? Or, could it be something else?  How does this speak to ways 

in which we expect pre-service teachers to become teachers? Subjectivity is an “ongoing process 

of ‘becoming’ – rather than merely ‘being’ – in the world” (Jackson & Mazzei, 2012, p. 53). 

These ideas, being vs. becoming, can be discussed in how students were experiencing the 

conversation of themselves as science teachers. Their responses support the idea that being a 

teacher is not actually so, rather, it is a constant process of becoming.  

The assumed linearity progression of becoming a teacher is not an area new to 

poststructural research. Jackson (2001) specifically discussed this struggle when exploring “the 

making of a teacher” and concluded by saying,  
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When we see how certain structures and discourses get produced and regulated (and 

others silenced), then we might contest them, reconfigure them, and make space for new 

ways of learning to teach that reward difference rather than identity. It is then that we can 

give up the idea of expecting a predetermined teacher “self” to emerge from a linear path 

of the student teaching experience and instead open up new possibilities of multiple and 

contingent knowledges, experiences, and subjectivities that are productive in the making 

of a teacher (p. 396).  

We must work to disrupt this notion that one magically, or legally, ‘becomes’ a teacher 

when certain work has been completed (Gaches & Walli, 2018; Sharma & Muzaffar, 2012). The 

process, as shown through our experiences in this course, is unpredictable for each individual 

and requires a messiness that does not flow in a line.  

Interconnection of and between our community. We concluded our time together as a 

class by returning to our class journeys timeline. We had constantly revisited this throughout the 

course and would reflect and discuss what we were adding meant to us. During the last class, we 

continued to analyze our journeys timeline and decided the best way to represent ourselves as 

science teachers, through the experiences we had shared. This decision was not easy. Students 

went back and forth, questioning which experiences represented which part of our timeline. 

Finally, McKenzie gave a suggestion. She suggested that the cards cannot be separated by 

experiences or what they represent, because they all represent something different for each 

person. With that, each experience has an important part in how we see ourselves as science 

teachers and the kinds of science teachers we want to become. This statement acknowledged the 

connection of experiences, individually and communally.  
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Students agreed on this idea and decided it would make sense to separate the cards by 

their color rather than the experience that was written on them. Additionally, they agreed that 

they were all part of one flower with separate roots, as they were all connected in this journey 

because of being in this class together. However, they each are growing and becoming in their 

own way, which they chose to signify by writing each person’s name on a root of the flower. In 

this mapping process, they requested that I add pictures and sample work to show the other parts 

of this class that make up our journeys. Students did not feel their reflections on experiences 

alone represented the pieces of our map. They requested the addition of work – of things 

produced – to show and give ideas about what we did in the class that supported and challenged 

them as science teachers. Also, students did not just request to show their work as a 

representation of what we did in the class, as the reflections and our timeline were pieces they 

wished to include as well. In their analysis of our timeline, they showed and discussed how our 

class was a community. Within our community, we each had a personal space to reflect, share, 

and learn but we were also a piece of each other’s experience throughout the process. It was this 

community focused view that supported our constant questioning of how we view science and 

ourselves based on our experiences.  

Throughout the course students were able to “ask-after their own subjectivities by 

questioning how they have come to understand various practices or situations as common place” 

(Bazzul, 2012, p. 3). Students’ end of course analysis revealed that it was easier to describe the 

kind of science teacher they want to be as opposed to the kind they currently are and each 

experience, reflection, and piece of work makes up a different part of their views on science and 

themselves as science teachers. These pieces cannot be classified, sorted, or separated, rather 

they are all important pieces of how they view themselves. Not only can their own experiences 
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and reflections not be sorted, but our class representation must show all of us together, since we 

were on this journey collectively.   

Conclusion 

 At the beginning of this class, six separate stories collided in an elementary science 

methods classroom. Each participant spoke of different conceptualizations of science and who 

she wanted to be as a science teacher. Being that all participants were female, we noted possible 

similarities in the underrepresentation of females in science careers and how that may have 

impacted how we think of science. Each student had her own notebook to keep reflections and 

notes throughout the course, and these reflections show where their ideas overlapped with each 

other, but also where they differed, acknowledging the idea that science teacher identity is not 

uniform, but different. To show this visually, we created a class journeys timeline that spanned 

the 16-week course. Beginning with a traditional look, the timeline was transformed into a 

flower in order to show that the students think of themselves as still becoming science teachers 

and acknowledging the importance of each other and their work in this class as pieces that make 

up the science teacher they are and want to be. In the following chapter, I will revisit my focus 

questions and discuss the findings, significance, limitations and implications in more detail.  
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Chapter 5 

Conclusion 

In this study, I explored, in collaboration with six pre-service elementary teachers, how 

they conceptualize themselves as science teachers through the co-creation of a science methods 

course. Using PAR as a methodology, the participants (students) and I created an elementary 

science methods course together, without the constraints of a traditionally prescribed curriculum. 

We navigated tensions in the teacher – student relationship, focusing on their questions, 

expectations, and ideas to guide the content and assignments in the course.  

 As a currently certified elementary teacher and a former middle school science teacher, 

the questions surrounding how elementary teachers do, or do not, see themselves as science 

teachers guided my thinking in the creation of this project. By thinking through the design with a 

Foucauldian view of subjectivity, I questioned what could be done differently in teacher 

preparation that would allow each student to see her/himself as a science teacher. I knew my own 

experiences and conceptualizations were a part of how and why I began to see myself as a 

science teacher, but did not want to assume the same for every student. An approach to science 

teacher identity as an expression of subjectivities, as discussed by St. Pierre (2000), spurred my 

thinking to move beyond an assumed similar identity, often perpetuated by traditional teacher 

education programs, for science teachers but rather open space for difference as identity. These 

thoughts and subsequent readings of Foucault (1988), bell hooks (2014), and Chris Emdin (2016) 

gave me the idea to see what happens with elementary pre-service teachers when a science 

methods course is co-created rather than prescribed.  

 The class consisted of six students, all who agreed to participate by allowing their data to 

be used in this study. Data produced consisted of the syllabus creation, journaling, class work, 
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class conversations, teacher observations, and a class journeys timeline. Students not only 

participated in the development of the course content, but also consistently reflected on their 

science teacher identities by answering and analyzing various prompts. The course concluded 

with each student making a final presentation on their dream science classroom, which included 

their science teaching philosophy, conceptualizations of themselves as science teachers, and 

ideas for their future classrooms. At the very end of the class, we returned to our class journeys 

timeline, a creation that started in the first class, and analyzed our time together by creating a 

visual representation of our experiences.  In this chapter, I will report my findings in relation to 

the focus questions of this study. After, I will discuss the significance, implications, and future 

research as related specifically to this study.  

Findings 

I began thinking about how to do differently in elementary teacher preparation when 

attempting to design my dissertation research in a Qualitative Design course. Through this 

process, I came up with three questions that guided my thinking as I (un)planned. Initially, I 

called these research questions; however, when choosing PAR as a methodology, I realized by 

creating my own research questions I was not staying true to the traditions of PAR. Therefore, I 

renamed these focus questions, denoting that they focused my planning and purpose for the study 

but were not necessarily the same questions that the participants would bring to our research. The 

focus questions that guided my thinking for the restructuring of our methods course were:  

1. How do pre-service elementary teachers understand science education? 

2. How do pre-service elementary teachers conceptualize their science teacher identities? 

3.	How do the experiences of pre-service elementary teachers constitute the kind of 

science teachers they want to become? 
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To discuss the findings of the study, I will respond to the focus questions regarding science 

teacher identity, noting the implications for elementary teacher education programs related to 

using PAR as pedagogy and its relation to identity work.   

How do pre-service elementary teachers understand science education? In our first 

class, students began by listing questions they had about science education. This activity coupled 

with their object representations of science, began our discussion regarding what science is. Each 

student conceptualized science differently. To further understand why we could each describe 

science differently, we discussed our high and low moments in science. This activity allowed us 

to see that our conceptualizations of science were tied to different experiences we had, which is 

in line with Avraamidou’s (2016) and Mensah’s (2016) findings from previous work with 

elementary teachers in science. This question, what is science, was asked at multiple times 

throughout the course. There was no instance where a student gave the same answer that they 

had previously given (See Figure 28).  

Figure 28. Students’ conceptualizations of science throughout the course 

Each time they were asked this question, they explained science in a different way. As 

students had different experiences with science, or saw it presented in a way in which they had 

never seen, their ideas about what it was shifted. This was not a one-time occurrence, rather 

something that continued to shift back and forth between ideas throughout the course.  This again 
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speaks to the ties between experiences and conceptualizations as often seen in elementary 

science education research (Avraamidou, 2016; Mensah, 2016).  

How do pre-service elementary teachers conceptualize their science teacher  

identities? In specifically thinking about the position of future teachers as science teachers, 

reflections on past experiences in schools was a main talking point. Avraamidou (2014) 

discusses this as a common occurrence for elementary teachers, who often recall negative 

experiences in school relating to science. It was often discussed that the ways in which we view 

science and science teachers were tied not only to the experiences in science classes, but also to 

specific teachers we had. Some discussed wanting to be the kind of science teacher they had, and 

others shared the desire to be the science teacher they did not have.  

For example, Ronnie responded to a high moment as being from a class where the teacher 

provided a lot of hands on experiments and later noted that she wanted to be like this teacher. 

Susan, however, did not have any memories of science teachers that were positive which led to 

her response that she wanted to be the kind of science teacher she never had. Anna recalled a low 

moment in science specifically being tied to the teacher’s response that her project idea was too 

ambitious. Anna then responded with the kind of science teacher she wanted to be as one who 

supported students and showed them that they are scientists. These responses push more on the 

relation of experiences in school to science teacher identity by noting that, when thinking of 

themselves as teachers, they relate science in school to the science teachers they had 

(Avraamidou, 2014; 2016; Mensah, 2016). This connection may prevent or encourage them to 

become a certain kind of science teacher. Avraamidou (2016) pointed out the importance of 

gender recognition amongst science teachers for future educators and their experiences in science 



 

	 159 

however the finding from this study suggests that it is more than who the teacher is but also how 

the teacher represents science.  

Throughout the course, as shown in Chapter 4, students’ conceptualizations of science 

and themselves as science teachers, shifted. While it would be nice and neat to say these 

corresponded in some linear progression, what we saw in our course was that this process is not 

neat – but rather messy, unpredictable, and not linear. Jackson (2001), Gaches & Walli (2018), 

Sharma & Muzaffar (2012) and all discuss the non-linearity process that is becoming a teacher. 

The findings from this study support this notion, that simply because a student completes a 

course or program, does not mean that they will follow checkpoints on a set path to seeing 

themselves as a teacher; rather, becoming is an individualized process.  

How do the experiences of pre-service elementary teachers in a science methods 

course constitute the kind of science teachers they want to become? The goals, expectations, 

and assignments listed by the students varied, again based on their previous experiences. Lauren 

requested to see science being taught in an elementary setting, because she had not seen it in 

placements in her teacher education program. However, other students had seen science taught in 

an elementary setting and therefore did not request it. Five students requested a unit plan 

assignment to see how to plan cohesive science lesson based on a unit plan they had completed 

in their social studies methods course. One student was hesitant however, having had a negative 

experience with the previous assignment. Some assignments, specifically the student interview 

and classroom design project, were assignments I created to capture the questions and 

expectations students had for the course. This is to stay that the experiences in the course were 

focused around the goals, expectations, and assignments, but these experiences were different 

and constituted each student in different ways. Experiences cannot be tied to one assignment, 
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when completing an assignment or participating in class, students are brining with this other 

understandings and experiences. Each of these make up their own conceptualizations and 

constitutions of who they are in their positions as science teachers. Constant reflection allowed 

students to think about how they were coming to see themselves as science teachers, drawing 

their attention to this question in correlation with various activities that took place in and out of 

class (Foucault, 1988). 

One experience that seemed to be equally challenging and rewarding for the students was 

teaching a science lesson in their residency classroom. As students are positioned as subjects in 

multiple ways in teacher education programs specifically as students but also future teachers, 

discomfort and tension is common (Jackson, 2001). When creating lesson plans for their 

residency placements, many students felt conflicted about what could and could not be done 

based on multiple factors such as mentor teachers, evaluations, standards, and curriculum 

causing questioning in what kind of science teacher they can actually be.  

Students reflected on whether their lesson plans reflected the kinds of science teachers 

they want to be, with many saying no due to these limiting factors. These experiences within 

different classrooms provided different tensions for each student. For example, Anna had free 

choice over what and how to teach her students. This, however, made her excited but nervous as 

she did not feel as if she had much guidance.  Lauren received negative feedback from an 

evaluator regarding something she did not see as an issue for her class, causing her to question 

the ways in which she was attempting to teach. Susan struggled finding a place to teach, and 

therefore a standard to prepare for, due to her mentor teacher not having a science section. 

McKenzie and Ally both received positive evaluation comments which provided a sense of 

confidence in their science teaching. These experiences within a classroom structure, with 
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shifting power relations between student, teacher, PIM, and evaluators, constituted each in 

different ways based on the different experiences they had. The common finding that experiences 

are tied to how pre-service elementary science teachers see themselves as science teachers is 

important to note here (Avraamidou, 2014; 2016, Mensah, 2016), but specifically note that 

experiences are different for each student, meaning science methods course should support 

different ideas and conceptualizations surrounding science teaching as to allow all students to see 

themselves as science teachers (Jackson, 2001).  

Significance 

As has been discussed, there are not a lot of studies focusing on elementary science 

teacher identity as most focus on secondary (Avraamidou, 2014; Mensah, 2016). In conjunction 

with this, subjectivity as a theoretical framework is lacking in science education research 

(Bazzul, 2016). The importance of exploring elementary science teacher identity can be 

connected to what we do know. We do know that women are underrepresented in STEM careers. 

We also know that most elementary teachers in the United States are women, and we know that 

science is not usually taught on a daily basis in elementary schools in the U.S. This study, using 

subjectivity as a theoretical framework, explored how elementary teachers come to see 

themselves as science teachers within a science methods course. This study utilized PAR to open 

spaces for students and myself to think and do differently.  

While the activities and assignments did not differ from what are traditionally found in 

science methods courses, the students’ questions, ideas, and goals drove what content was 

selected for the course, making them invested in the content. Co-creation of a course through 

PAR allowed students to reflect on their ideas about teaching science while also providing the 

space for analysis of their experiences and a way in which to move forward with what they need 
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to become the kind of science teacher they envision. With different experiences and questions, 

students began thinking about science and themselves as science teachers differently. With a co-

created course, students’ conceptualizations of both science and themselves as science teachers 

were the foundation questions for what this class needed to look like, be, and do. This fluidity 

that accompanied co-creation supported the constant (re)questioning of science and ourselves as 

science teachers in a non-linear way. As Jackson (2001) and Gaches and Walli (2018) and have 

said, becoming a teacher is not a linear process and, therefore, teacher education programs 

should be thinking of how to do things differently – approaching teacher identity for difference 

as opposed to similarity.  

This study utilized PAR means to co-create a course, or as a pedagogy, which provided a 

way for each student to think for themselves about the kind of teacher they want to be, as well as 

provide the tools to support them in that messy, unpredictable process. At the end of the course, 

most students felt as if they were still learning and still growing, showing that the end of the 

course is not the end of their becoming, rather a somewhat messy point in their trajectory that 

will continue. The findings show that providing more than one way to view science and science 

teaching creates space for pre-service elementary teachers to think about different ideas for 

themselves as science teachers, pushing back on the often reiterated, exclusive notion that there 

is one way to be a science teacher (Avraamidou, 2016; Lemke, 1990; Mensah, 2016).  

Limitations  

The study was conducted with those who voluntarily enrolled in the section of the science 

methods course that I, as a graduate assistant, was assigned to teach. Our section was a night 

class and all students enrolled knew each other, as they were part of a cohort model in the 
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teacher education program. This allowed for a comfortableness between them that was not of my 

doing. Along with this, there were only six students in this class.  

As a qualitative study, the purpose is not to be generalizable, rather, to explore our 

specific situation. Also, by using PAR, I acknowledge that this study would, and should, be 

completely different based on the participants. Although we attempted as best we could to 

genuinely co-create the course, syllabus and presentation of content were based on my 

interpretations and experiences. We were bound by a syllabus created by the professor of record 

that incorporated set teacher education standards and two assignments that were non-negotiable, 

as this course was a required course in the program.  

Implications 

 PAR as Pedagogy. This study was designed specifically in a way to think about doing 

differently. Using PAR in a methods classroom allowed for different experiences to be brought 

in, as students became an active part of creating the course and analyzing how their thinking 

about themselves as science teachers changed throughout. This constant questioning and 

relationship of open communication and suggestion gave them, as one student said, ownership of 

the learning and provided an example of ‘differentiation’ – things they are told to do in their 

classrooms with their students. PAR as a process is one in which relationships are centered, thus 

providing opportunities within classrooms to shift traditional power relations (Brydon-Miller & 

Maguire, 2009). Using PAR as a pedagogy in methods courses may as we learned, provide a 

greater opportunity for community building and create a space where students feel okay to ask 

questions, suggest changes, and reflect on their own teaching and learning in the process.  

Thinking through how co-creation supported and challenged us a science teachers, PAR 

as a pedagogy, as used in this course, did not assume one type of science teacher, rather the 
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structure of PAR encouraged each person to think for herself and share her ideas of what 

being/becoming a science teacher meant. It is because of this structure and set up of the course 

that we collaborated – instructor and students – to create a course that addressed each students’ 

shared concerns and ideas. To further support this, we embraced tensions and challenges through 

using various technologies of the self by constantly reflecting individually and participating in 

discussions as a group (Foucault, 1988). PAR as pedagogy allowed students, some of which felt 

confident and excited to teach science, and others who felt anxious and nervous about it, to bring 

their experiences and realities into the center of the course (Emdin, 2016). The subject positions 

of students as well as future teachers were being constantly negotiated throughout the course as 

seen in reflections, and our class journeys timeline.  

Multiple Ways of Becoming. The findings support teacher education programs 

embracing the idea that becoming a teacher is not a linear process; rather an individualized on 

based on differences (Jackson, 2001; Gaches & Walli, 2018; Sharma & Muzaffar, 2012). As 

Avraamidou (2106) stated “to become a science teacher is a distinctly personal and intimate 

affair influenced by myriads of interactions, events and experiences that cause shifts in beliefs, 

values, emotions, knowledge and understandings – essentially, on identity development for 

science teaching” (p. 172). Specifically, in science education, the idea that there is not one way 

to do science or be a science teacher, that it is personal and different for each individual, can 

support pre-service elementary teachers in their identity as science teachers. Showing them that 

science can be different from their previous experiences, regardless of if their experiences were 

positive or negative, gives room for them to ask questions and try different ways of teaching and 

becoming. Teacher education programs can support pre-service teachers by showing there is not 

one set path or one set teacher.  
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Constant reflection and questioning in methods courses can support this practice. 

Acknowledging multiple ways of becoming a science teacher through PAR gave students an 

opportunity to envision the kinds of teachers they want to become, or their future science teacher 

selves. As a piece of reflection, students were consistently asked about the kind of science 

teacher they were and want to be, creating space for viewing themselves in different ways as 

science teachers. At the end of the course, students shared a hesitation of still becoming science 

teachers in this moment, but were confident and descriptive of their future science teacher selves.  

Future research 

I began thinking about ideas for future research soon after conceptualizing the ideas for 

this study. My ideas were solidified when Susan posed a new question she had when the course 

ended. She asked, “Will I be able to teach science the way I want to or will there be 

restrictions?”. This question ties to a question that was asked in the first class regarding scripted 

curriculum. Students entered concerns that they would not be able to be creative due to scripted 

curriculum. At the end of the course, Susan returns to this idea that, even when in her own 

classroom, she will still have certain things that could possibly keep her from teaching the way 

she wants, or being the kind of science teacher she wants to be.  

Following pre-service teachers as they transition into the classroom is an area that could 

be explored to see the trajectories of beginning teachers. With a specific focus on science, the 

discourses and structures of school systems would be pieces that play into how teachers are able 

to enact their ideas regarding teaching science. Some questions to consider would be: What 

happens in an elementary science classroom? When pre-service elementary teachers transition to 

a different subject position (pre-residency to residency to classroom), how do they navigate these 

changes? How does their new subject position impact how they see themselves as teachers? How 
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does it change their views of themselves as science teachers? While these areas of study may not 

be new to education, continuing on with the idea of not only thinking but doing differently and 

utilizing PAR would be new ways of exploring.  

There is more research to be done in the field of pre-service elementary teacher 

instruction as well. Without leaving the area of pre-service elementary teachers’ science teaching 

identity, much work could continue focusing more specifically on individual subjectivities and 

experiences related to science, focusing on race, ethnicity, religion, gender, etc., and how they 

constitute how elementary teachers see themselves in science. Using PAR as a pedagogy within 

a science methods course provides space for constant, different research to take place with new 

groups of students each semester.  

What we want others to know 

Previous work on pre-service elementary teacher science identity explored how students’ 

views of themselves changed throughout science methods courses that were created by a course 

instructor (Avraamidou, 2014; 2016, Mensah, 2016).  These studies and the lack of research on 

elementary science teacher identity development (Mensah, 2016), in conjunction with a 

framework of subjectivity (Foucault, 1988) prompted me to ask what can we do differently in 

preparing elementary teachers to teach science. Is there a way where students can decide what it 

means to them to be a science teacher? How does this disrupt traditional views of teacher 

education? I decided to attempt to do differently by using PAR to co-create an elementary 

science methods course with six pre-service elementary teachers and explore their journeys to 

becoming science teachers. To close, I would like the students to have the last words. In their 

own words, here is what they would like others to know about the co-creation of our science 

methods course:  
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“I loved having choices and did not feel intimidated or afraid to participate.” – Susan 

 

“This class was a cooperative learning class. It was fun. She engaged everyone. We all worked 

together. It was awesome! Fun, great class visitors, great talks, great food, laughter, fun.” –

Ronnie 

 

“I LOVED experiencing class this way! It gave a huge sense of community within the classroom 

and helped me feel responsibility and ownership in the classroom.” –McKenzie 

 

“I felt like I had a choice and voice within this class. I’ve learned so much but it didn’t feel 

stressful. I looked forward to class and enjoyed learning. This class has shown me ways to teach 

that I didn’t think were possible.” - Lauren 

 

“I loved being able to design ad class to fit my and our classes needs. In education we are taught 

to differentiate in accordance to our students' needs. I felt this course perfectly modeled that. In 

this course I was valued as not only a student but also an adult and future educator. I enjoyed 

learning and took ownership in this course because of the way the course was designed.” - Anna 

 

“I would love people to know that this course is not intimidating. I want other to know what we 

helped create the outline of this course and by doing so, I was ultimately was more interested I 

this course as a whole. I also learned so much from this class – things that I honestly wouldn’t 

have thought.” – Ally  
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Appendices 

Appendix A: Course Syllabus 

	
	
College	of	Education	Norms	

	

I	take	100%	responsibility.	

I	seek	equity	of	voice.	

I	am	willing	to	talk	about	sensitive	issues.	

I	listen	for	understanding.	

I	appreciate	the	strengths	and	contributions	of	others.	

I	bring	positive	energy	and	encouragement	to	the	team.	

I	commit	to	the	mission	of	the	college.	

I	am	a	professional	and	my	actions	reflect	that	role.	

	

ELED	3261	Thematic	Instruction	K-8	Science	Methods	

	

Catalog	Course	Description:	Curriculum,	methods,	and	materials	for	teaching	integrated	
science	curriculum	with	a	focus	on	real-world	experiences	with	diverse	students.	Emphasis	will	
include	critical	reflection	of	how	to	improve	learning	and	instruction	for	all	students.	3	credits.	
	
Prerequisites:	Admission	to	Teacher	Education	Program	(TEP)	
	
Required	Material:	Journal,	LiveText	
	

Required	Texts:		

Required	texts	available	via	eCourseware		
	
Recommended	Text(s):	Optional	

Martin,	D.	J.	(2012).	Elementary	Science	Methods:	A	Constructivist	Approach	(6th	Ed.)	Pearson	
ISBN	9781111305437	
	

College	of	Education	

The	University	of	Memphis	

Instruction	and	Curriculum	Leadership	
ELED	3261	Thematic	Instruction	K-8	

Science	Methods	

Spring	2019	

	

Logan	Caldwell	

POR	
Rachel	Askew	

Instructor;	Graduate	Assistant	
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Ansberry,	K.	&	Morgan,	E.	(2010).	Picture	Perfect	Science	Lessons	(Expanded	2nd	Ed.)	NSTA	
Press.	ISBN	978-1-935155-16-4		
(Note:	they	also	offer	an	eTextbook	version	of	the	book)	
	
	
Resources:	

Provided	by	Instructor	via	free	download:	
National	Research	Council.	(2012).	A	framework	for	K-12	science	education:	Practices,	
crosscutting	concepts,	and	core	ideas.	Washington,	DC:	The	National	Academies	Press.	
http://www.nap.edu/catalog.php?record_id=13165#	
	

Title	 Link	
Ambitious	Science	
Teaching	

https://ambitiousscienceteaching.org/	

Next	Generation	Science	
Standards	

http://www.nextgenscience.org/next-generation-science-
standards		

Ready,	Set,	Science!	 https://www.nap.edu/catalog/11882/ready-set-science-
putting-research-to-work-in-k-8	
	

National	Science	Teachers	
Association	

www.nsta.org		

	

Livetext:	This	course,	and	others	in	your	program,	requires	LiveText	access	via	a	ONE	TIME	
purchase.	Purchase	BASIC	access	through	the	campus	bookstore	or	from	LiveText.com	DO	
NOT	purchase	access	elsewhere	or	“USED”.		
	

COEAS	Key	Assessments:	Content	Knowledge	and	Assessment	and	Lesson	Planning		
	

Support	of	Conceptual	Framework:	This	course	is	a	course	in	pedagogical	content	knowledge	
and	curriculum	development	that	further	develops	the	students’	knowledge	of	current	theory	
as	it	applies	to	best	practice	in	teaching	content	and	the	integration	of	content.	
	

Methods	of	Instruction:	

a. Classroom	discussions	
b. Professional	Reading	
c. Cooperative	learning/group	work	
d. Interactive/hands-on	activities	
e. Lesson	planning	and	teaching	
f. Discussion	Questions	(written	reflective	responses)	

	
Course	Objectives-Teacher	candidates	are	expected	to	achieve	the	following	course	

objectives	that	are	based	on	selected	standards	from	the	following:	

• Tennessee	Initial	Licensure	Standards	(1997)	
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• 2012	NSTA	Preservice	Science	Standards	
	

Tennessee	Initial	Licensure	Standards	(1997)	

	 	

Standard	1:	Discipline	Taught.	Candidates	know,	understand,	and	use	the	central	
concepts,	tools	of	inquiry	and	structures	of	the	discipline(s)	they	teach	and	can	create	learning	
experiences	that	develop	student	competence	in	the	subject	matter.	

Standard	2:	Student	Learning	and	Development.	Candidates	understand	how	students	
learn	and	develop	and	provide	learning	opportunities	that	support	student	intellectual,	social	
and	personal	development.	

Standard	3:	Diverse	Learners.	Candidates	understand	how	students	differ	in	their	
approaches	to	learning	and	create	instructional	opportunities	that	are	adapted	to	diverse	
learners.	
	 Standard	4:	Teaching	Strategies.	Candidates	understand	and	use	a	variety	of	
instructional	strategies	to	encourage	development	of	critical	thinking,	problem	solving	and	
performance	skills	in	students.	
	 Standard	5:	Learning	Environment.	Candidates	use	an	understanding	of	individual	and	
group	motivation	and	behavior	to	create	a	learning	environment	that	encourages	positive	social	
interaction,	active	engagement	in	learning	and	self-motivation.	

Standard	7:	Planning.	Candidates	plan	instruction	based	upon	knowledge	of	subject	
matter,	students,	the	community,	and	curriculum	goals.	
	 Standard	9:	Reflective	Practitioner.	Candidates	are	reflective	practitioners	who	
continually	evaluate	the	effects	of	their	choices	and	actions	on	others	(students,	parents	and	
other	professionals	in	the	learning	community)	and	who	actively	seek	out	opportunities	to	grow	
professionally	
	

2012	NSTA	Preservice	Science	Standards	

  
Standard 1: Content Knowledge. Effective teachers of science understand and 

articulate the knowledge and practices of contemporary science. They interrelate and interpret 
important concepts, ideas, and applications in their fields of licensure. 

Standard	2:	Content	Pedagogy.	Effective	teachers	of	science	understand	how	students	
learn	and	develop	scientific	knowledge.	Preservice	teachers	use	scientific	inquiry	to	develop	this	
knowledge	for	all	students.		
	 Standard	3:	Learning	Environments.	Effective	teachers	of	science	are	able	to	plan	for	
engaging	all	students	in	science	learning	by	setting	appropriate	goals	that	are	consistent	with	
knowledge	of	how	students	learn	science	and	are	aligned	with	state	and	national	standards.	
The	plans	reflect	the	nature	and	social	context	of	science,	inquiry,	and	appropriate	safety	
considerations.	Candidates	design	and	select	learning	activities,	instructional	settings,	
resources—including	science-specific	technology,	to	achieve	those	goals;	and	they	plan	fair	and	
equitable	assessment	strategies	to	evaluate	if	the	learning	goals	are	met.	
	 Standard	6:	Professional	Knowledge	and	Skills.	Effective	teachers	of	science	strive	
continuously	to	improve	their	knowledge	and	understanding	of	the	ever	changing	knowledge	
base	of	both	content	and	science	pedagogy,	including	approaches	for	addressing	inequities	and	
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inclusion	for	all	students	in	science.	They	identify	with	and	conduct	themselves	as	part	of	the	
science	education	community.	
	

Course	Specific	Objectives:	

The	primary	goal	of	the	course	is	to	provide	teacher	candidates	with	basic	skills	and	content	
knowledge	to	teach	elementary	and	middle	school	science.	In	addition:	
	

1. Teacher	candidates	will	demonstrate	understanding	of	Elementary	and	Middle	school	
science	through	the	use	of	inquiry-based,	open-ended	and	material-based	investigation,	
incorporating	pedagogical	techniques	required	to	deliver	effectively	the	content	in	a	
safe	environment.		

2. Teacher	candidates	engage	in	multiple	levels	of	inquiry	that	incorporate	the	science	and	
engineering	practices	as	described	in	the	NGSS	in	each	discipline	or	science	(life,	
physical,	earth-space,	engineering).	

3. Teacher	candidates	demonstrate	the	interrelationships	among	the	various	science	
disciplines,	literacy,	mathematics,	and	social	sciences	by	integrated	teaching	practices.	

4. Teacher	candidates	foster	the	creation	of	a	classroom	culture	that	supports	higher	levels	
of	questioning,	controversial	discussions,	collaborative	learning,	and	real	world	
connections	using	culturally	relevant	pedagogy.	

5. Teacher	candidates	plan	lessons	that	incorporate	a	learning	cycle-	engagement,	
exploration,	explanation,	extension,	and	evaluation-	and	safe	management	of	materials	
for	all	students	(including	but	not	limited	to	gifted,	students	on	504s	and/or	IEPs,	and	
ELLs)	

6. Teacher	candidates	explore	the	various	tools	and	resources	needed	in	a	K-8	science	
classroom.		

	

Graded	Assignments	

	

Graded	

Assignments	

Assignment	Description	 Is	product	

assessed	as	

performance	

based?	

Standards	

associated	with	

this	assignment	

Possible	

Points	

Science	Lesson	
Plan	with	
elementary	
clinical	
placement	
students;	with	
clear	planning	
for	diverse	
learners		

Develop	a	lesson	plan	
including	well	
developed	
accommodations	and	
modifications	section	
with	a	focus	on	
Enrichment	and	
Remediation	

Yes	 • NSTA	1,	2,	3,	6	
• TN	Licensure	

Standard	1,	2,	
3,	4,	5,	7	

30	points	
	

Rewrite:	
Science	Lesson	
Plan	with	
elementary	

Rewrite	original	lesson	
plan	

Yes	 • NSTA	1,	2,	3,	6	
• TN	Licensure	

Standard	1,	2,	
3,	4,	5,	7	

30	points	
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clinical	
placement	
students;	with	
clear	planning	
for	diverse	
learners		
Content	Exam		
	
(LiveText	
Portfolio	

40	questions	over	basic	
elementary	science	
content	and	concepts	

No	 • NSTA	1,	2,	6	
• TN	Licensure	

Standard	1,4	

	

Science	
Resource	List		

Create	a	list	of	six	
resources	that	can	be	
used	to	integrate	
science	into	the	
classroom.	You	will	
also	share	out	your	
list	to	your	classmates	

Yes	 • NSTA	1,	2,	3,	6	
• TN	Licensure	

Standard	1,	
2,4,7	

70	points	

Student	
Interview	and	
Reflection	

Interview	a	student	
(from	your	placement	
or	a	student	you	know)	
about	a	science	topic.	
Reflect	on	the	process.	
Review	one	other	
student’s	reflections.	

Yes	 • NSTA	1,	2,	3,	6	
• TN	Licensure	

Standard	
1,2,3,7,9	

50	points	

Learning	
Segment		

In	pairs,	create	and	
present	a	4-5	lesson	
learning	segment	on	a	
science	topic	to	
construct	an	evidence-
based	explanation	
around	an	interesting	
phenomenon/anchoring	
event,	with	integrated	
assessment.		

Yes	 • NSTA	1,	2,	3,	6	
• TN	Licensure	

Standard	1,	2,	
3,	4,	5,	7,9	

	

100	points	

Classroom	
Observation	
Reflection	

Observe	science	lessons	
being	taught	and	
complete	the	reflection	
form.	(	Completed	in	
class	-	3	@	10	points	
each)	

Yes	 • NSTA	1,	2,	3,	6	
• TN	Licensure	

Standard	1,	2,	
3,	4,	5,	7,9	

30	points	
	
	
	
	
	
	
	

Textbook	
Evaluation	

Evaluate	a	K-8	science	
curriculum	program.	
Review	its	alignment	to	
standards	and	
relevance	to	students.	

Yes	 • NSTA	1,6		
• TN	Licensure	

Standard	1,	2,	
3,	4,	5,	7,9	

30	points	
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Science	
Classroom	
Design		

In detail, describe your 
ideal science classroom 
including; sketch of 
classroom; written 
overview of the room; 
and your philosophy as 
a teacher in the space. 

Yes	 • NSTA	3,	6	
• TN	Licensure	

Standard	
5,7,9	

35	points	

Total																																																																																																																																				375	points	
	

Course	Requirements	and	Student	Expectations:		

	

Attendance:		Students	are	expected	to	attend	all	classes	for	the	full	time	period	and	
complete	all	readings	prior	to	the	class	meeting	assigned.	You	are	expected	to	attend	all	
classes	for	the	full	time	period	called	for	in	the	schedule.	Students	are	accountable	for	
content,	assignments,	and	announcements	made	during	class	and	should	make	
arrangements	(with	a	classmate)	to	get	the	information	if	absent.	For	this	class	attendance	
is	required.	Arrival	at	class	late	or	leaving	early	twice	equals	one	absence.	After	two	
absences,	your	grade	may	be	impacted.		If	possible,	please	inform	your	instructor	if	you	will	
be	late,	absent,	or	leaving	early.	Contacting	your	instructor	by	email	is	the	most	efficient	
means	of	contact.		Electronic	devices	will	be	allowed	in	class.	However,	these	devices	must	
be	used	appropriately	for	instructional	purposes.		
	
Attendance	in	Clinical	Placement:	Failure	to	complete	required	pre-residency	
clinical	hours	results	in	failure	of	the	courses	and	may	delay	acceptance	into	
Residency.		You	are	required	to	attend	all	14	days	of	clinical	placement	on	your	
assigned	field	day.	Additional	clinical	hours	are	encouraged	but	these	hours	cannot	
take	the	place	of	your	designated	field	day	that	is	required	for	the	14	days.	
Additional	hours	must	be	approved	by	your	PIM.	
	
	

Assignments	are	uploaded	to	www.ecourseware@memphis.edu		and	placed	in	the	appropriate	
dropbox	which	is	labeled	for	that	assignment.		Due	dates	for	assignments	will	be	posted	in	
ecourseware,	and,	if	not	submitted	by	that	date	and	time,	you	will	be	locked	out	of	that	
dropbox.	Assignments	are	still	due	even	if	the	student	is	absent	from	class.		
	

Promptness:	Promptness	is	part	of	professional	demeanor.	We	start	class	on	time,	and	we	will	
end	class	on	time.	Two	tardies	equal	one	absence.	See	above	for	absence	policy.		
	

Professionalism:	Active	participation	is	necessary	for	success	in	the	course	and	is	expected	of	
all	students.	Cell	phones	should	be	on	“vibrate”	or	“off”	and	the	student	should	refrain	from	
texting	and	emailing	in	order	to	fully	participate	in	class.	Violations	can	result	in	a	reduction	of	
points	or	unexcused	dismissal	from	class.	
	

Written	Assignments	and	Academic	Misconduct:	All	submitted	written	work	must	be	the	
student’s	original	work.	It	must	conform	to	the	guidelines	of	the	American	Psychological	
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Association	(APA)	available	online	and	via	their	publications.	This	means	that	any	substantive	
ideas,	phrases,	sentences,	and/or	any	published	ideas	must	be	properly	referenced	to	avoid	
even	the	appearance	of	plagiarism.	It	is	the	student’s	responsibility	to	know	all	relevant	
university	policies	concerning	plagiarism.	Any	documented	cases	of	plagiarism	can	and	will	
result	in	dismissal	from	the	course	with	a	failing	grade,	and	may	result	in	other	more	serious	
sanctions	by	the	College	of	Education	
	

Grading	Criteria:	

	

Percent	 Grade	

93-100	 A	
85-92	 B	
77-84	 C	
70-76	 D	
0-69	 F	

	

UNIVERSITY	OF	MEMPHIS	POLICY	&	GUIDELINES	

	

Americans	with	Disabilities	Act	
The	University	of	Memphis	does	not	discriminate	on	the	basis	of	disability	in	the	recruitment	
and	admission	of	students,	the	recruitment	and	employment	of	faculty	and	staff,	and	the	
operation	of	any	of	its	programs	and	activities,	as	specified	by	federal	laws	and	regulations.	The	
student	has	the	responsibility	of	informing	the	course	instructor	(at	the	beginning	of	the	course)	
of	any	disabling	condition,	which	will	require	modification	to	avoid	discrimination.	Faculty	is	
required	by	law	to	provide	"reasonable	accommodation"	to	students	with	disabilities,	so	as	not	
to	discriminate	on	the	basis	of	that	disability.	Student	responsibility	primarily	rests	with	
informing	faculty	at	the	beginning	of	the	semester	and	in	providing	authorized	documentation	
through	designated	administrative	channels.		
	
Non-discrimination	and	acceptance	of	diversity  
Diversity	means	the	fair	representation	of	all	groups	of	individuals,	the	inclusion	of	minority	
perspectives	and	voices,	and	the	appreciation	of	different	cultural	and	socioeconomic	group	
practices.	We	aspire	to	foster	and	maintain	an	atmosphere	that	is	free	from	discrimination,	
harassment,	exploitation,	or	intimidation.		Academic	courses	will	aim	at	providing	opportunities	
for	students	to	discuss	issues	of	diversity	including,	but	not	limited	to,	ethnicity,	gender,	
disability	and	sexual	orientation	as	they	can	be	related	to	course	content.		The	University	of	
Memphis	has	adopted	policies	prohibiting	discrimination	based	upon	race,	sex,	disability,	or	
sexual	orientation.	In	addition,	the	American	Psychological	Association	has	explicit	policies	
regarding	the	issues	of	and	writing	about	race,	gender,	class,	sexual	orientation,	disability,	
ethnicity,	and	religion.		You	may	find	information	on	these	standards	in	the	APA	Publication	
Manual	or	on	the	APA	webpage:	http://www.apa.org/pi/oema/.			
	
Disability	Resources	for	Students	
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If	you	have	a	disability	that	interferes	with	completion	of	this	course	and	may	need	class	or	test	
accommodations	based	on	the	impact	of	a	disability,	please	let	the	instructor	know	privately	at	
the	beginning	of	the	course,	and	I	will	seek	consultation	on	how	best	to	adapt	course	materials	
or	instruction.		Please	provide	me	with	proper	documentation	from	the	Disability	Resources	for	
Students	(DRS).	Their	website	is	www.memphis.edu/drs	Students	with	disabilities	are	
encouraged	to	contact	the	DRS	for	the	university	at	678-2880	or	by	going	to	the	DRS	office	
which	is	located	at	110	Wilder	Tower.	The	DRS	coordinates	reasonable	accommodations	for	
students	with	documented	disabilities.	
	
Professional	Dispositions	
The College of Education has approved a list of professional dispositions expected of all students 
while enrolled in undergraduate or graduate courses in the College of Education.  You are 
expected to familiarize yourself with the College of Education's Professional Dispositions. 
Failure to demonstrate the College's dispositions in class or field experiences can affect your 
continuance in a course or program of study.    
 
Plagiarism	
Plagiarism	or	cheating	may	result	in	your	case	being	referred	to	the	Academic	Discipline	
Committee	that	addresses	academic	misconduct.		This	decision	is	up	to	the	discretion	of	the	
instructor.		Students	are	expected	at	all	times	to	behave	in	accordance	with	the	American	
Psychological	Association	Code	of	Ethics.		Students	should	be	familiar	with	the	academic	
regulations	outlined	in	the	Student	Bulletin	of	the	University	of	Memphis	and	to	observe	
policies	regarding	student	conduct	published	in	the	Student	Handbook.	
		
Electronic	communication		
Course	announcements	as	well	as	consultation	with	the	instructor	may	occur	via	e-mail	
messages.		Each	student	must	maintain	an	e-mail	account	and	is	responsible	for	checking	for	
course	messages	on	a	regular	basis.		The	University	of	Memphis	offers	free	e-mail	services	to	
students.	Students	without	an	e-mail	account	can	bring	their	university	ID	cards,	swipe	them,	
and	set	up	an	account	at	the	Smith	or	McWherter	computer	labs	or	students	can	bring	their	
cards	to	the	information	technology	helpdesk,	room	124	in	Administration	Building	for	
assistance.	
	
Awarding	an	Incomplete	Grade:	A	grade	of	“I”	(Incomplete)	may	be	assigned	by	the	Instructor	
in	any	course	in	which	the	student	is	unable	to	complete	the	work	due	to	EXTRAORDINARY	
events	beyond	the	individual’s	control.	The	“I”	may	not	be	used	to	extend	the	term	for	students	
who	complete	the	course	with	an	unsatisfactory	grade.		Unless	the	student	completes	the	
requirements	for	removal	of	the	“I”	within	45	days	(undergraduate	courses)	or	90	days	
(graduate	courses)	from	the	end	of	the	semester	or	summer	term	in	which	it	was	received,	the	
“I”	automatically	changes	to	an	“F,”	regardless	of	whether	or	not	the	student	is	enrolled.	
	
Ethics	for	eCourseware	Users:		
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All	students	are	expected	to	comply	with	the	spirit	of	these	guidelines	in	their	online	
communications,	based	on	principles	of	courtesy,	tolerance,	and	professionalism.	In	particular,	
please	note	the	following:	

a. Remember	NOT	to	write	anything	you,	anyone	you	write	about,	or	your	company	
wouldn't	want	to	see	publicly	printed;	computer	messages	are	not	absolutely	private.		

b. Be	sure	to	give	citations	for	quoted	materials	or	others'	ideas,	just	as	one	would	in	hard	
copy.		

c. Obtain	permission	before	forwarding	personal	notes	or	messages.		
d. In	the	conferencing	format,	students	are	responding	to	the	entire	class	(public	domain).	

If	that	is	not	what	is	intended,	students	should	use	email	to	address	one/several	
students	or	the	instructor	(private	domain).		

e. Be	cautious:		when	using	BOLD	typeface	or	all	capitals	(will	people	think	you	are	
shouting	at	them	or	simply	emphasizing	a	point?);	when	using	words	or	phrases	that	can	
stereotype	people;	or	when	responding	to	ideas	about	which	one	feels	strongly.		

f. It	is	best	to	keep	online	comments	limited;	one	screen	is	usually	sufficient.		
g. Be	sure	to	reread	messages	before	sending,	and	edit	as	necessary.		
h. Avoid	satire	or	sarcasm.	Few	people	can	successfully	write	humor	and	satire.		A	

probable	and	perhaps	lasting	misunderstanding	is	not	worth	an	unlikely	and	passing	
chuckle.		

i. Practice	patience	and	courtesy	when	reading	as	well	as	writing	online.		
j. Do	not	use	offensive	language,	and	do	not	be	confrontational	for	the	sake	of	

confrontation.	Treat	all	class	members	with	respect	and	courtesy,	and	ask	yourself,	
"Would	I	say	this	if	we	were	sitting	in	a	face-to-face	classroom?"	If	the	answer	is	no,	
rewrite	and	reread.		

	
Above	all,	remain	polite	and	professional	at	all	times.		
	

Reaching	your	instructor	

I	will	be	in	my	office,	currently	Ball	Hall	415,	on	Mondays	from	12-5.	If	you	need	to	contact	me,	
email	is	the	most	effective	form	of	communication.	If	you	send	an	email	between	9	am-4	pm,	
you	will	receive	a	response	quicker	than	if	it	is	after	4	pm.	Regardless,	I	will	respond	to	your	
email	within	24	hours.	Email:	rdking1@memphis.edu	
	

As	your	instructor,	I	understand	the	demands	of	school	and	life	and	am	here	to	help	you	
navigate	these	areas.	Life	can	be	unexpected	and	messy.	“During	your	college	experience,	there	
may	be	times	when	you	face	personal	or	financial	difficulties.	The	University	of	Memphis	cares	
about	your	well-being	and	wants	to	make	sure	your	basic	needs	are	met	in	order	to	achieve	
academic	success.	Thus,	we	have	compiled	a	list	of	resources	to	assist	you	in	finding	support	for	
emergency	housing,	financial	assistance,	food	and	clothing	resources,	healthcare	needs	and	
more.	If	you	are	experiencing	challenges,	we	also	encourage	you	to	talk	to	someone	at	the	
university.	Whether	it	is	your	academic	advisor,	your	professor,	or	a	university	staff	member,	
we	are	all	here	to	help	you	succeed.”	If	you	need	assistance	in	any	way,	here	are	some	places	
on	campus	that	may	be	of	service:		
Student	Affairs:	https://www.memphis.edu/studentaffairs/dos/crisisresources.php	
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Week Topic(s) In Class Assignments & Out of 
Class Work 

1 
Jan 14 

Welcome & Overview 
What is science? Who are science teachers? 

Our Science Journey 
Goals for this Course 

Review syllabus and comment with 
suggestions 

Week 2- Jan 21 MLK Jr. Day – No Class 

3 
Jan 28 

What is science? 
 

Science in Elementary Schools 
Science Standards: NGSS & TN 

                      Nature of Science 

 
For next week (choose 1):   
Ready, Set, Science (Ch 1) 

Teaching Science in Elementary and 
Middle School (Ch 1) 

Elementary Science Methods (Ch 1)  
 

4 
Feb 4 

What is science? 
 

 
Reading Discussion 

Integrating Science in the Elementary Classroom 
Integrating Literacy/Math in the Middle School 

Science Classroom 
 

For next week:  
Framework: Introduction to DCIs  

Talking Science Chapter 5  
 

Work on 1st draft of lesson plan 

5 
Feb 11 

Who are Science 
teachers? 

 
Answering Tough Questions Part II:  

Puddle Unit Day1 
Strategies for teaching science  

Ambitious Science Teaching; 5E; Storylines; 
Project Based Teaching 

 
Answering Tough Questions Part II:  

Exploring Science Content: Disciplines of Science 
 

 
1st draft lesson plan due Feb 15 

 
Choose learning segment partner and 

template.  
 

Talking Science Chapter 5  
 
 

6 
Feb 18 

Who are Science 
teachers? 

 

Where to find resources Part I: Guest Speaker – 
Agriculture in the Classroom 

 
Part II: Talking Science & DCIs Review 

 
For next week:  

Gutiérrez, R. (2016). Strategies for 
creative insubordination in mathematics 

teaching. Special Issue Mathematics 
Education: Through the Lens of Social 
Justice. (PAGES 53-60 ONLY) 

 

7 
Feb 25 

How do we teach 
science? 

Part I: Moon Phases Investigation  
Puddle Unit Day 2  

Observation Videos  
 
Part II: Curriculum Review (Being Creative with 

Scripted Curriculum) 
Taking a standard apart: Ideas 

 

 
Enjoy spring break!  

 
Optional:  Meyer, X., & Crawford, B. A. 
(2011). Teaching science as a cultural 
way of knowing: Merging authentic 

inquiry, nature of science, and 
multicultural strategies. Cultural Studies of 

Science Education, 6(3), 525-547. 
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In Class Workshop: Textbook 
Evaluation Due (end of class) 

 

Week 8 – Mar 4 - Spring Break – No Class 

9 
Mar 11 

Science teaching for 
all 

Part I: Puddle Unit Day 2   
Textbook Evaluation Review 

Unpacking Standards: Core Ideas 
 

Part II:  
Culturally Relevant Teaching in Science: When 

students aren’t interested 
Photo Activity  

What does CR teaching mean? What does it look 
like? (Student choice/discussion/bringing in and 
acknowledging their realities – How can you do 

this with a scripted curriculum?)  

 
For next week:    

Ladson-Billings, G. (2014). Culturally 
relevant pedagogy 2.0: aka the 

remix. Harvard Educational Review, 84(1), 
74-84. 

 
Emdin, C. (2008). The three C's for 
urban science education. Phi Delta 

Kappan, 89(10), 772-775. 
 

 

10 
Mar 18 

Science teaching for 
all 

 
Part I: Puddle Unit Day 3 & 4 (Wrap Up) 

 
Part II: Culturally Relevant Teaching in Science: 

Sociocultural Embeddedness  
Fish Weir Activity and Critique 

 

Work on science resource list  
 
 

11 
Mar 25 

What do we need in 
our classrooms?  

 
Science Tools and Resources: 

Where to find resources & What resources to 
look for 

 
Part I:  You be the Chemist – Guest Speaker Alex 

Eilers from the Pink Palace  
 

Part II: Present Resource Lists  
 

       
  Science Resource List Due 

 
Before interviewing:  

Russ, R. S., & Sherin, M. G. (2013). Using 
interviews to explore student ideas in 

science. Science Scope, 36(5), 19. 
 
 

12 
Apr 1 

Making science 
thinking visible 

No class – NARST Conference  
Conduct Student Interviews 

Review partner student interview 

 
Interviews and Reflections Due 
Online by Saturday, April 5 at 

11:59 pm 
 

 
13 

Apr 8 
Connecting science 

lessons  

 
No class – AERA Conference 

Work on Learning Segments 
Watch Observation Videos and Reflect (15 min) 

 
 

 

 
14 

Apr 15 
What kind of science 
teacher do you want 

to be?  

Part I: 
Class Discussion: Controversies in Science 

Learning Segment Presentations 
 

Part II: 

Learning Segments Due  
 

Write questions for the panel 
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*Syllabus	is	a	working	document,	modified	by	student	and	instructor	needs.		

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

In Class Workshop: Designing your 
science classroom  

15 
Apr 22 

Becoming a science 
teacher… 

 
Pizza and Panel: Q&A  

16 
Apr 29 

Becoming a science 
teacher… 

 
Content Exam (in class) 

Presentations of Science Classroom Design 

 
Classroom Design Due  
Final Lesson Plan Due 

Note:  Science Lesson Plan Rewrite: Due after teaching lesson 



BECOMING A SCIENCE TEACHER TOGETHER  

	 189 

Appendix B: Course Assignments Overview 

ELED	3261	Assignment	Overview	
	
1. Clinical	Placement	Science	Lesson	Plan	1st	Draft:	You	will	write	a	lesson	plan	based	

on	an	inquiry-based	model	of	instruction	to	execute	in	your	clinical	placement	
classroom.	It	can	be	small	group	(4	or	more	students)	or	whole	group	led.	You	will	
include	an	extensive	accommodations	and	modifications	section	that	addresses	diverse	
learners.	You	should	have	a	focus	on	Enrichment	and	Remediation.		

	
2. Clinical	Placement	Science	Lesson	Plan	Rewrite:	You	will	rewrite	your	lesson	plan	

based	on	feedback	from	your	instructor.	This	lesson	plan	will	be	your	LiveText	Porfolio	
Artifact-	you	are	responsible	for	posting	by	the	end	of	the	course.		
	

3. Clinical	Placement	Lesson	Reflection:	Within	24	hours	after	teaching	your	science	
lesson	in	your	elementary	clinical	placement,	respond	to	the	prompts	on	the	template	
provided.	Your	reflection	needs	to	be	typed	and	submitted	in	eCourseware’s	dropbox	
within	24	hours	from	the	start	of	the	lesson.		

	
4. 	Science	Resource	List:	You	will	research	and	create	a	list	of	six	resources	that	can	be	

used	to	integrate	science	into	the	classroom.	You	must	include:	resource	name,	website	
(if	applicable),	summary	of	the	resource,	a	brief	science	lesson	plan	idea	including	
grade,	TN	state	standard,	and	the	part	of	the	resource	being	used.	You	will	share	out	
your	list	to	your	classmates.	(A	template	will	be	provided.)		

	
5.			Student	Interview	and	Reflection:	You	will	interview	a	student	from	your		
							teaching	context	to	uncover	their	thinking	about	a	scientific	concept.	You	will			
							submit	a	written	analysis	of	the	interview	in	which	you	draw	upon	evidence		
							from	your	notes	to	summarize	the	students’	scientific	thinking.	You	will	also		
							discuss	what	you	did	(questions	you	asked,	problems	you	posed,	ideas	you		
							seeded,	etc.)	that	seemed	to	help	you	to	elicit	the	students’	thinking,	as	well	as		
							what	proved	less	helpful.	You	will	send	your	reflection	to	your	partner	via	email,		
							and	they	will	send	you	their	reflection.	The	reflection	should	protect	student		
							identity,	but	allow	the	reader	a	sense	of	the	student’s	age	and	an	overview	of	the		
							topic	discussed.	You	will	review	your	partner’s	reflection	and	provide	feedback.		
							All	documents	(your	interview	notes;	your	reflection;	and	your	reflection	on		
							your	partner’s	interview)	will	be	submitted	to	eCourseware	by	the	stated	date.		
	
6.			Learning	Segment:	With	a	partner,	you	will	write	a	Learning	Segment	consisting		

of	4-5	lessons.	You	will	write	this	Learning	Segment	following	a	your	choice	of	a	given	
template.	The	Learning	Segment	should	include	a	clear	beginning	and	end	with	
assessment	integrated	and	address	all	portions	of	the		

						template.			
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7.			Classroom	Observation	Reflection:	Observe	science	lessons	being	taught	and		
							complete	reflections	in	your	science	journal.	(Completed	in	class	-	3	@	10	points			
							each)	
	
8.			Textbook	Evaluation:	Using	a	template	provided	in	class,	evaluate	a	K-8	science			
							curriculum	program.	In	this	evaluation,	you	will	review	its	alignment	to					
							standards,	relevance	to	students,	and	give	possible	suggestions	for	change.		
	
9.			Science	Classroom	Design:	In	detail,	you	will	describe	your	ideal	science			
						classroom	including:	a	sketch	of	your	classroom;	written	overview	of	the	room			
					(how	will	it	sound,	feel,	look);	and	your	philosophy	as	a	teacher	in	the	space.	Your						
						philosophy	must	connect	to	the	description	of	the	room.	Presentation	styles	may			
						vary	from	Pinterset,	Prezi,	PowerPoint,	Word	Document,	Padlet,	etc.	
	
10.		Content	Exam:	40	question	multiple	choice	exam	over	Science	content	(Score	is		
								LiveText	Portfolio	Artifact	entered	by	instructor)	
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Appendix C: Reflection Prompts 

1. What questions do you have about science/science education?  

2. What kind of science teacher do you want to become?  

3. What are your expectations and goals for this course?  

4. What do you remember about science when you were in elementary school?  

5. How does this classroom (from observation video) relate to what you remember about  

science in elementary school? From what you’ve seen in the teacher education program?  

6. What is science in elementary school?  

7. What is science?  

8. How would you describe yourself as a science teacher?  

9. What kind of science teacher do you want to be?  

10. How were the stations the same? Different?  

11. What if you are not great in science – could you be an effective science teacher?  

12. How would you answer tough questions that students may have about the material?  

13. Where did you see science over spring break?  

14. What does it mean to you to teach in a culturally relevant/responsive way?  

15. What questions do you have about culturally relevant teaching?  

16. If someone asked you to describe yourself as a science teacher today, how would you 

respond?  
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Appendix D: IRB Approval 
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Appendix E: Syllabus Planning Document 

Question(s) Expectation Assignment Topic 
What grade does 
science become its 
own subject? (What 
all does science 
entail in the 
lower grades?)  
 
What are some of 
the best ways to 
integrate science 
into the 
curriculum? 

Different 
approaches for 
teaching science 
 

Integrated Literacy and 
Science Unit? 
 
group unit curriculum 
planning (5 lessons – 
highly supported in class; 
prevent overexertion; not 
just the same as SS; 
PBL??) 
 

Science Integration 

How would you 
answer tough 
questions that your 
students may have 
about the material? 
 
What if you are not 
great in science - 
could you be an 
effective science 
teacher? 

Practical, Specific 
methods for 
actually teaching – 
different 
categories/concepts 
of science 
(physical, earth, 
life, etc.)  
 
Different 
approaches for 
teaching science 

see how I taught (how I 
changed – what 
happened?)  
 

Content/Science 
Knowledge/What is 
Science/NOS 

What are some 
ways to break 
down difficult 
material into 
manageable 
chunks/pieces. 
 

Practical, Specific 
methods for 
actually teaching – 
different 
categories/concepts 
of science 
(physical, earth, 
life, etc.)  
 
Different 
approaches for 
teaching science 
 
How to engage 
students in science 
that are not really 
interested. 

taking a standard & 
discussing what can be 
done with it (if it seems 
factual/not interesting) – 
TN Standards/NGSS 
Standards 
 

Planning & Standards  
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What are the must 
have tools and 
resources for 
teaching science? 

How to teach 
science with 
limited resources. 
 
How to 
communicate with 
administration and 
parents in a way 
that allows you to 
advocate for 
science and the 
resources you may 
need. 

Science resources (for 
certain topic)  
 

Tools and Resources 

How can we be 
creative with 
scripted lessons? 

How to engage 
students in science 
that are not really 
interested. 

Bring in current teachers 
for panel 

Planning/Creative 
Subordination 

Making lessons 
culturally 
relevant?? (Lesson 
plan prompt) Is this 
more difficult in 
science?(Different 
places of the 
world/comparisons) 
(Global science? 
How are things 
different in 
other places?) 

How to engage 
students in science 
that are not really 
interested. 

 Nature of Science 
CRP 

 Navigating 
teaching and 
talking about 
controversial 
topics 

 Uncertainty of 
teaching/NOS/Debates 

 How to engage 
students in science 
that are not really 
interested. 

  

  Would like to see a 
science lesson taught in a 
classroom (even if it’s just 
a video) 

Each class watch a 
lesson/have students 
write a reflection  

 


