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INTRODUCTION

Commercially produced science curricula have become 
increasingly relied upon to actualize the vision behind 
reform documents and ensure best practices in science 

teaching. Consequently, how teachers respond to such reform 
documents (Nagle and Pecore, 2017; Ramnarain and Schuster, 
2014) and implement their associated curricula (Bell and 
Sexton, 2018; Irez and Han, 2011; Jones and Eick, 2007a) 
has received international research attention. However, certain 
publishers are making a shift in their science curricula away 
from inquiry-based curricula. These new curricula combine 
inquiry learning with the use of phenomena to drive science 
instruction. In the United States, this change reflects the Next 
Generation Science Standard’s (NGSS) emphasis on the use 
of phenomena, within the context of a storyline, wherein 
students use science and engineering practices to explore a 
central question or solve a fundamental problem (NGSS Lead 
States, 2013). Considering their state’s adoption of the NGSS, 
a midwestern suburban school district elected to replace their 
inquiry-based science curricula with phenomena-centered 
science curricula.

Before implementing the newly adopted curricula, the middle 
school teachers (teachers of students aged eleven to thirteen) 
received professional development on the philosophy of the 
new curricular program, the curricular materials, and how to 
use it in their classrooms. After completing that training, the 
district’s middle school structured a piloting phase where the 

teachers began the school year relying on three units from the 
phenomena-centered curricula. The intent behind starting with 
three units was to provide a more focused instructional context 
for beginning the school’s curriculum mapping process. After 
completing the pilot phase, however, the school returned to 
using the inquiry-based science curriculum.

During this pilot phase the school’s science teachers were 
asked to implement the phenomena-based science curriculum 
as it was written. Despite that directive, one of the school’s 
seventh-grade science teachers, Grant (a pseudonym), made 
certain modifications when using the pilot phase’s first three 
units. This raised two central questions. First, while negotiating 
a transition between reform-based curricula, how did Grant’s 
adaptations reflect his pedagogical values? Second, how does 
this pedagogical stance construct a science teaching identity 
that enlightens instructional response to curriculum and the 
associated expectations of science education reform?

The purpose of this empirical study was to understand 
Grant’s changes to the phenomena-based science curriculum 
amid the articulation of his lived experience using it. Those 
modifications illustrate a sustained reliance on—as opposed 
to changes in—his pedagogical stance, which support current 
science teaching best practices. However, the values Grant 
relied upon to enact curricular changes revealed understandings 
he held of his students as science learners as well as self-
understandings of his position as a science educator in his 
classroom’s life world. It was this intersection between 
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Grant’s understandings of science teaching and those of his 
students and himself that holistically informed his curricular 
adaptations. Further, the backdrop of his curricular changes, 
through which this interconnection emerged, more broadly 
reflected his science teaching identity amid the goals, materials, 
and methods of science education reform. Therefore, Grant’s 
accounts suggest a consideration of how such value-laden 
understandings might enhance professional development 
dedicated to the use of reform-based curriculum.

In addition to understanding Grant’s curricular decisions, 
the intent behind focusing solely upon his experience was to 
establish the construction of a science teaching identity that 
considers prominent teacher voice through focused inclusion 
(Ritchie, 2009). The previous single-participant studies, which 
report on research about teacher identity, have offered deep 
insight into science teaching practices (Avraamidou, 2014a; 
Upadhyay, 2009). Grant’s discourse did so as well, while 
contributing toward the broader need to connect science teacher 
identity research to reform initiatives (Avraamidou, 2014b).

LITERTURE REVIEW
The Lifeworld Construction of a Science Teaching Identity
A lifeworld viewpoint on a science teaching identity offers a 
theoretical perspective for identity construction and expression, 
as well as how such an identity informs teaching practices. 
This outlook on identity begins with the acknowledgement 
that in our knowledge constructions are presuppositions that 
inform our views on experiential possibility (Husserl, 1999). 
These might include opportunities a teacher sees within the 
context of teaching a newly adopted reform-based science 
curriculum. We draw our presumptions from the lifeworld in 
which we are embedded. In this case, it is created through an 
individual’s experiences in their everyday teaching context, 
the activities, people, relationships, and materials therein, 
which constitute that world (Beauchamp and Thomas, 2009; 
Schwandt, 2015). The tacit insight and personal judgments 
science teachers draw from their lifeworld are used to construct 
their identity as representative of their views, orientations, 
understandings, and beliefs about science teaching and learning 
(Avraamidou, 2014c; Schwandt, 2015). In the lifeworld, with 
its everyday events, the negotiation of these experiences and 
their presuppositions are common (van Manen, 1997).

Gadamer (1994) labeled these perceptions “prejudices” and 
situated them within the horizon of our understanding. These 
prejudgments allow our experiences to orient us toward life 
in certain ways, and they make unfamiliar situations, such as 
teaching with a new curriculum, familiar (Gallagher, 1992). 
Despite their negative connotation, our prejudices help us to 
determine which encounters limit us, and which are enabling, 
rebuilding practices in an open and ever-changing manner 
(Bernstein, 1983). These form the perceptions that shape 
teachers’ orientations toward science as they teach it and 
inform their teaching identities (Guzey and Ring-Whalen, 
2018). A teacher’s professional knowledge, the curriculum’s 

subject matter, and the teaching environment can inform this 
identity (Proweller and Mitchener, 2004). However, it is also 
informed by personal teaching philosophies intended to support 
students’ needs and interests (Hsu et al., 2017).

The values that guide teachers’ practices and contribute toward 
their identities as science teachers link them to who they are 
in that vocational space (Taylor, 1992). In other words, a 
science teaching identity encompasses how teachers view 
themselves as educators, their students as learners, as well as 
how they perceive their lifeworld teaching science. Thus, the 
understandings teachers use to conceptualize teaching science 
can also reveal certain understandings of self and others that 
impact how science is approached and carried out in the 
classroom. A description of their lived experience teaching 
science illustrates what teachers value within the context of 
science education reform and amid their views of self, students, 
teaching, and learning.

Situating Teacher Identity within the Use of Reform-Based 
Curricula
Current reform literature advocates for the teaching and 
learning of science through methods that engage students 
in scientific practices and develop their understanding of 
science over time (Miller et al., 2018; National Research 
Council, 2012). Thus, teachers are being asked to unify their 
instructional methods in the name of a standards-based science 
education emphasizing the practices necessary for student 
involvement in scientific inquiry. Reform-based materials are 
one means of offering teachers the support needed to implement 
these teaching strategies (Powell and Anderson, 2002; Roehrig 
et al., 2007). Yet research has recognized that reform efforts and 
their associated curricula face resistance from teachers because 
their approaches can require drastic changes in teachers’ beliefs 
and values (Anderson and Helms, 2001; Irez and Han, 2011). 
Thus, progress toward widespread, reform-based science 
instruction remains slow while teacher-centered practices that 
emphasize transmission of knowledge and rote memorization 
persist (Kazempour and Amirshokoohi, 2014).

Clearly, the adoption of reform-based science curricula does 
not necessarily translate into its envisioned use of connecting 
research on science learning to classroom practice. Barab and 
Luehman (2003) noted that any sustained use of such curricula, 
reflecting its intent to bridge theory and practice, necessitates 
that teachers adapt it for the classroom’s local context and 
culture. Such considerations have been found to include 
class size, learning differences, applicability to students’ 
lives, and student learning in science (Forbes, 2013). It is 
this contextualized decision-making process, and the values 
teachers hold that affect how science is taught and learned, 
and how students experience day-to-day science lessons, the 
broader science curriculum, and the curriculum’s intended 
reforms (Enyedy and Goldberg, 2004; Roehrig and Kruse, 
2005; Schneider et al., 2005).

Accordingly, reform efforts have acknowledged the pivotal role 
teachers play in achieving the goals of science education reform 
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(Cook et al., 2015). Thinking of students’ science learning 
as a product of teachers’ purposeful decisions concerning 
what and how to adapt curricula directs our attention to the 
pedagogical underpinnings that inform those choices (Debarger 
et al., 2017). These more expansive pedagogical values, as 
they enlighten instructional decisions, establish practice as 
a component of a science teaching identity (Enyedy et al., 
2006). Thus, the adaptation and use of curriculum materials 
are a site for the ongoing lifeworld formulation, expression, 
and reformulation of a science teaching identity (Beijaard 
et al., 2004; Forbes and Davis, 2012; Wei and Chen, 2019). 
This manifestation embodies how individuals see their role 
as science teachers, their students as science learners, and 
how those understandings inform their efforts to implement 
reform-based practices (Avraamidou, 2016).

METHODOLOGY
Phenomenology of Science Education
This is a study situated in the phenomenology of science 
education. Østergaard et al. (2008) explained that such 
studies focus on the perceptions of students, teachers, or both 
to understand the processes and activities of teaching and 
learning science. Accordingly, Grant’s descriptions of his 
teaching activities were explored to reveal the perceptions 
that shaped his use of the phenomena-based curriculum. 
Those accounts represented his lived experiences teaching 
science (Koopman, 2015). As such, they offered insight into 
those immediate experiences that gained significance in 
their illustration of Grant’s pedagogically informed practices 
(Schutz and Luckman, 1973/1980). Phenomenology’s 
relationship to Grant’s identity construct sheds light on both his 
lived experiences adapting the curriculum and the pedagogical 
meaning behind those changes that contributed toward the 
construction of his science teaching identity (Volkmann and 
Zgagacz, 2004).

Data Collection
Grant’s interviews were drawn from a larger phenomenological 
study on middle school teachers’ lived experiences with their 
school’s transition between research-based science curricula 
(Appendix for Interview Guides). After securing his voluntary 
participation and informed consent, Grant partook in five semi-
structured, audio-recorded interviews the summer following 
his school year piloting the phenomena-based science 
curriculum. Each interview lasted around 2 h. Those individual 
interviews took place approximately a week and a half apart 
to support ongoing data analysis (Bogdan and Biklen, 2006).

Grant’s interviews were planned with several phenomenological 
points in mind. Given the substantive nature of the research 
focus, interview questions encouraged him to offer detailed 
descriptions of his lived experiences with the curriculum. The 
intent was for Grant to describe these experiences teaching 
and working with the curriculum and to avoid more abstract 
explanations and generalizations (van Manen, 2014). Thus, 
whenever Grant generalized, he was encouraged to recount 

experiences that embodied those abstractions and demonstrate 
how their meaning emerged through experience (Holstein and 
Gubrium, 1995). These accounts were those Grant deemed 
pedagogically relevant to his perceptions of teaching and 
learning reform-based science (Wallace, 1994), thereby 
making their experiential significance clear on his own terms 
(Polanyi, 1985).

Analysis
Analysis of Grant’s interviews was ongoing in that it constituted 
part of the data collection process, aiding in analysis after 
leaving the field (Bogdan and Biklen, 2006). In-the-field 
analysis included listening to the audio-recorded interviews 
and reading the transcripts to identify emergent themes. Any 
such themes were drawn from Grant’s lived experience and thus 
grounded in the data, connected to the study’s wider context, 
and as a result, had the potential to establish more formalized 
connections among the data (Williams, 2008). During in-the-
field analysis, Grant’s reoccurring theme of making adaptations 
to the phenomena-based curriculum during its pilot phase 
surfaced. This interpretation was discussed with Grant, allowing 
him space to react and interact with that idea (Lincoln and Guba, 
1985). With the use of in-the-field analysis, data collection 
sessions were planned considering previous interviews.

Post-field analysis involved an open-ended examination of 
Grant’s transcribed interviews (Rossman and Rallis, 2017). 
First, his dialogue was analyzed thematically (Riessman, 
2012). With the identification of dialogue that  reflected his 
curricular adaptations amid his overall experience piloting 
the curriculum, this recurring theme was further substantiated 
(Creswell and Poth, 2018). Focusing on this theme was meant 
to capture the details of his experiences teaching science and 
reveal the individuality of Grant’s science teaching identity 
(Cole and Knowles, 1995). Following Coffey and Atkinson 
(1996), this theme was used to explore how Grant framed and 
made sense of sets of experiences while providing insight into 
his perceptions of those events.

Grant’s broader theme of adapting the curriculum also 
constituted an analytic point of departure. This is where the 
data were reread and explored in more detail with attention 
paid to the descriptions of events and happenings central 
to his experiences. Thus, Grant’s discussions surrounding 
his initial adaptations of the phenomena-based curriculum 
were categorized into groups that included “modeling”, 
“assessment”, and “student discourse” (Padilla-Diaz, 2015).

Finally, the dialog within each of these categories was 
coded (Brinkman and Kvale, 2015). These codes not only 
portrayed Grant’s particular curricular adaptations; they also 
revealed their pedagogical underpinnings, as well as Grant’s 
understandings of self as a science teacher and his students as 
science learners. Thus, these codes furthered an understanding 
of how Grant drew on and construed his experiences, 
unified aspects of his discussion, and more comprehensively 
established the perceptions central to his construction of a 
science teaching identity.
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FINDINGS
Modeling
The first substantive adaptation that arose among Grant’s lived 
experience piloting the phenomena-based curricula was his 
expanded use of modeling throughout the three initial units. 
When discussing his incorporation of modeling, Grant offered the 
following example, detailing the changes he deemed necessary:

	 I think the phenomenon was why are some sort of storms 
more severe than others. I mean it’s a good phenomenon, 
but I was just looking at the activities and the storyline 
that went with it, it was just really basic and slow. And I 
also didn’t really think it was going to build any sort of 
conceptual understanding of how weather works and how 
storms work. My phenomenon was: why is it so hard to 
predict the weather? So, we went over the different variables 
that affect weather. We got into precipitation and storms, 
cloud formation, pressure systems, latitude, ocean currents. 
I just sequenced things where one activity led to the next so 
the kids could build that model of what they are thinking.

The use and development of models as a scientific practice 
allows students to describe, test, and predict more abstract 
phenomena and can include diagrams, physical replicas, 
mathematical representations, analogies, and computer 
simulations (NGSS Lead States, 2013).

Pedagogically, Grant’s attention to modeling was on 
the progressive development of his students’ conceptual 
understandings. This was opposed to a predominant focus on 
any type of reproduction itself:

	 It’s tough because when people hear the word “models,” 
they think it has to be something physical. And it’s not. 
It’s what you’re thinking. Models can be mathematical, 
they can be linguistic, they can be graphical, they could 
be diagrams, but they all are basically the same. They’re 
just describing what you’re thinking about something 
conceptually. And kids already have models about anything 
you’re teaching, whether they’re good, they’re correct, 
misconceptions, preconceptions, or whatever. So, you 
roll them out through the unit, and it’s all staged. It’s like 
a story. And you lay out every activity strategically and 
during post lab discussions is where you really come to 
consensus. The kids are developing the model, they’re 
coming to consensus, but a lot of times the models break 
down just like models do in real life. Modeling instruction 
is very effective because you’re considering and developing 
student thinking and alleviating misconceptions in a way 
that traditional instruction doesn’t.

As a tool for representing ideas and explanations, conceptual 
understanding is a common pedagogical reason for engaging 
students in modeling (Campbell et al., 2015; NGSS Lead 
States, 2013). Yet, Grant’s pedagogical expression more 
broadly situated his lived experience adapting the weather 
unit for more substantial use of modeling. Conveying this 
instructional practice as a facet of his pedagogy constructed 

a science teaching identity reflecting consistency between 
Grant’s professional actions and values (Enyedy et al., 2006; 
Ramezanzadeh et al., 2017).

Furthermore, this instructional and pedagogical balance 
elicited a certain understanding Grant possessed of himself 
within his lifeworld as a teacher:

	 I consider myself a science teacher that teaches students 
how to do science like scientists. Science is a process. It’s 
not done. It’s always evolving, it’s always changing, and 
our models are always changing. I can get that across to 
the kids and it doesn’t matter what I’m teaching them.

Grant’s understanding of his professional self as one who 
relies on modeling to teach science in a way that mirrors its 
process-oriented, changing nature offered more insight into 
the formulation of his science teaching identity. It moved his 
thinking beyond content and pedagogy, inviting reflection on 
how he maintained continuity between actions and values 
through his negotiated place in the classroom (Buchanan, 
2015; Grimes, 2013). As this self-understanding informed 
his teaching, it had a reciprocal relationship with Grant’s 
understanding of his students, which further elucidated his 
science teaching identity (Marano, 1998):

	 And then when I first got here, I had to really ramp up 
my curriculum for our students because, I mean, my 
modeling instruction just wasn’t challenging enough for 
them. I could probably throw them freshman, sophomore 
year stuff and the kids would be fine as well.

Assessment
A second adaptation Grant made to this curriculum addressed 
assessment. More specifically, Grant avoided using the 
multiple-choice questions the curriculum provided and offered 
this approach to assessment instead:

	 We start with the invasion of the jellyfish in the glacier sea 
and we have this extreme boom in the jellyfish population. 
Based on what we’ve done the last two and a half weeks, 
what is causing jellyfish to bloom? Initially, most of the 
kids said in the discussion that it has everything to do with 
pollution. But they weren’t taking into consideration that 
it was actually producing more zooplankton, which the 
jellyfish feed on. Also, we’ve been poaching the sea turtle 
population and basically disrupting a big food web. So, 
in the end what’s causing the jellyfish to boom, and why 
in the glacier sea? Use evidence that we’ve collected in 
class and tie it all together in a cohesive paragraph. Just 
make your argument using evidence. And then, of course, 
I’m always hounding them to use some vocabulary, some 
of the words, that we learned along the way. That’s how I 
totally did away with the multiple-choice questions.

Grant’s approach reflects reform efforts supporting assessments 
that avoid discrete facts and concentrate on broader, deeply 
explored concepts that can be used to explicate phenomena 
(NGSS Lead States, 2013; Tekkumru-Kisa et al., 2021). 
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Multiple-choice assessments are often found to contradict 
this ideal, failing to help students understand science while 
illuminating their conceptual progress (Linn and Chiu, 2011).

The pedagogical thinking behind Grant’s avoidance of multiple-
choice questions parallels Linn and Chiu’s (2011) discussion 
concerning the educational value of multiple-choice assessments:

	 I used to do multiple choice, years ago, but I’ve done away 
with it. It’s all written responses now. And if it’s math, do 
some math for me. Explain your reasoning and why you’re 
correct. Yeah, multiple choice doesn’t really tell me if they 
understand or not; it doesn’t give me a window into what 
they’re thinking. Did you get the right answer or not? That 
doesn’t tell me anything about what they understand.

Looney et al. (2018) posited that teachers’ beliefs about 
assessment and the perceptions of their role as assessors 
alone constitute a facet of their professional identities. Yet, if 
one notes the unified pedagogical motivation behind Grant’s 
curricular adaptations involving modeling and assessment—
that being how his students can best develop and express their 
understandings—another consistency arises. The pedagogical 
uniformity Grant created across differing aspects of his 
instruction substantiated the values apprising his construction 
of a science teaching identity (Ginsberg et al., 2021).

Grant’s pedagogical perspective and resulting instructional 
practice elicited this depiction of how he resolved the 
curricular changes: “I look at it like this. You have your 
content and I’m still hitting the same core ideas. But I know 
how to restructure the curriculum, the assessments, so it’s 
better and rigorous enough for our students.” Here, Grant 
acknowledged himself as a teacher who is knowledgeable 
of and responsive to his students’ needs. Moreover, the 
understanding Grant held of his students as learners was 
embedded in this resolution:

	 Those questions are low cognitive demand anyway, and I 
need to make things high demand for my students because 
they’re really smart. And if I come in with something weak 
and low cognitive demand like those multiple-choice 
questions, the kids will just eat it up and spit it back at me.

Student Discourse
Amid his lived experience piloting the phenomena-based units, 
the final change Grant discussed centered on the opportunities 
his students had to exchange their ideas discursively:

	 Well, I left the teacher notes on how you’re supposed 
to orchestrate the discussion. Basically, it wasn’t really 
a class discussion. It was a lot of the teacher asking 
questions and student discourse became a huge problem. 
Oh, it was where the teacher initiates the questions, and 
the students respond. And then the teacher evaluates, “Yes, 
you’re right,” or “No, you’re wrong.” And I didn’t want to 
do that because it killed the discourse. So, I just fixed it. 
I posed questions to elicit a good post lab discussion and 
I had them whiteboard their answers. White boarding for 

post lab discussions was great. The kids really bought into 
it, and I saw how much more my students were learning.

Reform documents have emphasized the language intensity 
of their various scientific practices. At present, students are 
asked to participate in classroom discourse as part of engaging 
in argumentation from evidence, constructing explanations, 
and communicating information (NGSS Lead States, 2013). 
Engaging in such discourse activities has also been found to 
advance students’ understanding, as well as foster meaning in 
science (Larson and Jakobsson, 2020).

Much like his pedagogical discussion on modeling and 
assessment, Grant’s justification for expanding classroom 
dialog centered on his students’ conceptual understanding and 
their expression of those ideas:

	 It’s all sense making. We’re building conceptual 
understanding and when we teach them science, we’re 
teaching them in a deep conceptual level with the students, 
they’re the ones doing the heavy lifting. They’re the 
ones doing the leading. They’re the ones talking to each 
other. Some teachers think they have to lecture in order 
for kids to learn and to understand. If I say it, there’ll be 
understanding. It doesn’t work like that. You got it? The 
kids are going to stop thinking; they’re going to stop 
wondering. They’re not going to think critically. They’re 
just waiting for the right answer. And at that point they’re 
not actually building conceptual understanding. The kids 
have to be the ones doing the talking, critiquing each other 
to really build any sort of understanding. Teachers talking 
doesn’t do it. Lecturing does not work.

Grant established yet another congruency between his pedagogy 
and instruction, or values and actions, which informed his three 
adaptations to the curriculum. Thus, Grant’s experience making 
these purposeful curricular adaptations further exemplified the 
import of this commitment to the construction of his identity as 
a science teacher (Clark and Groves, 2012).

This specific pedagogical and instructional example framed 
another understanding Grant had of his role within the 
lifeworld of his classroom (Bobis et al., 2020), whereby his 
pedagogical values can be instructionally realized:

	 The kids have to be the ones doing the talking, critiquing 
each other to really build any sort of understanding. 
Teachers talking doesn’t do it. Lecturing does not work. 
It’s being a guide on the side. A facilitator. Honestly, it’s 
like I’m a coach on the side and I know what to ask them, 
or I know what to do to get them in the right direction.

Grant’s stance on his students’ discourse, as well as the 
understanding he possessed of his position as a teacher who 
facilitates it, revealed a deeper understanding he had of his 
students when asked to converse in this manner:

	 I’ll be honest, you know, kids are kids and I think it’s a 
social thing. At first a lot of students struggle with student-
to-student discourse; they struggle with discussing with 
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their partners. But we have the best kids. I really think our 
kids, you’re not going to get more hard working, more 
respectful students than at our school.

DISCUSSION AND CONCLUSION
When considering the literature on transitions within science 
education reform a prevalent theme is one of tension. Studies 
have revealed conflict between teachers’ interests and their 
reliance on current best practices (Carlone et al., 2010), 
their beliefs concerning the use of those practices (Marshall 
et al., 2009), and their attitudes toward teaching reform-based 
science (Gado, 2005). This research has highlighted the tension 
between teachers’ perceptions of teaching and learning science 
and their position on the new or modified emphases of science 
education reform documents and materials. Internationally, 
studies have noted the negotiations around—and deviations 
from—values and practices that are reflected in science 
teachers’ professional identity constructions as they integrate 
shifts in science education reform into their classrooms (Guzey 
and Ring-Whalen, 2018; Huang and Asghar, 2018). Grant’s 
piloting of his school’s newly adopted science curriculum, with 
its reliance on phenomena and storylines to drive instruction, 
represented his involvement in such a change. However, 
within that context Grant’s construction of a science teaching 
identity did not indicate any transformations to his pedagogy 
or related practices.

Grant’s lived experiences piloting the phenomena-based 
science curriculum revealed adaptations centered on an 
expanded use of modeling, alterations to assessment, and 
increasing student discourse. All three of these adaptations 
reflected a steadfast pedagogy concerning how his students 
could fully develop and express their scientific understandings. 
Despite research that has uncovered inconsistencies between 
professional actions and values (Mansour, 2009), Grant built 
his science teaching identity around both, reliably informing 
each of his curricular revisions. Moreover, Grant’s science 
teaching identity, constructed around this consistency, situated 
his modifications in science teaching best practices.

Classroom practice, as a reflection of teacher identity, has 
been previously examined (Golzar, 2020). However, Grant’s 
revisions to the curriculum were accompanied by various 
self-understandings as a science teacher. Those, in addition 
to Grant’s understanding of his students as learners, offered 
deepened insight into the formation of his science teaching 
identity. And while making these curricular adaptations, 
Grant’s understanding of himself as one who teaches science in 
a way that reflects its contemporary nature emerged, resulting 
in increased use of modeling. The understanding of self that 
Grant articulated when forgoing the use of multiple-choice 
questions was one of a teacher who knows and instructionally 
responds to his students’ needs. Finally, his self-understanding 
as a science teacher who guides his students arose when Grant 
described increasing his students’ discursive opportunities. 
Such self-understandings not only illuminated an aspect of 

his multifaceted place within the lifeworld of the classroom; 
they—along with his joint understanding of his students 
as capable, intelligent, and hardworking learners—further 
informed his lived experience adapting the curriculum. 
Thus, Grant’s understanding of self and other sustained that 
interconnection of practical experiences and pedagogical 
values central to the lifeworld construction of his science 
teaching identity (van Manen, 1997).

As previously indicated, in conjunction with his school’s 
adoption of a phenomena-based curriculum, Grant participated 
in professional development. Participating in such professional 
development allowed Grant to become acquainted with the 
curriculum’s broader instructional philosophy and features. 
In addition, Grant and his fellow middle school teachers 
partook in exemplar unit activities so they could better plan and 
prepare for using the curriculum in their classrooms. Thus, the 
emphasis of this in-service would coincide with certain findings 
regarding effective science teaching professional development. 
These findings include using the curriculum to employ 
activities that model lesson design and engaging teachers in 
those lessons to facilitate the curriculum’s implementation in 
the classroom (Jones and Eick, 2007a).

Despite this professional development and the directive to 
use the newly adopted phenomena-based science curriculum 
as written, Grant constructed a science teaching identity 
within the setting of his curricular changes. Jones and Eick 
(2007b) posited that if teachers are truly to be a part of science 
education reform, their individual context and interests need 
consideration. The construction of Grant’s science teaching 
identity extends this discussion beyond simply contemplating 
how teachers are being asked to implement reform-based 
science. Grant illustrated the need to consider teachers’ 
professional values regarding the methods intended to support 
the larger ideals of reform-based curricula. Yet, Grant’s science 
teaching identity in twined these values with his understandings 
of self as a science teacher and his students as learners of 
science. This more comprehensively revealed the individual 
context and interests of his classroom’s lifeworld. While, 
in Grant’s case, this understanding maintained alignment 
between his teaching and best practices, in other cases, those 
same interests and values have been shown to compromise 
their consistent use (Kozoll, 2020). Thus, attention to these 
ideals as well as those related to science education reform 
may enhance professional development by better recognizing 
a teacher’s positional identity as instrumental to classroom 
practice (Moore, 2008).
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Interview 2: Teaching with inquiry‑based curriculum

Primary Question Probes
1. �What is the pedagogical 

framework for 
the inquiry‑based 
curriculum?

• �How was it implemented in your 
classroom?

• How did this change over time?

2. �What has a typical 
science unit/lesson looked 
like in your classroom?

• What are your roles as the teacher?
• What are the roles of your students?

3.� Please describe what you 
taught?

• What were the goals of the curriculum?
• What topics were taught?
• What resources did you rely on?
• How were content and activity balanced?
• What was the role of activities or labs?
• �How did student develop content 

knowledge?
• �How were students assessed with this 

curriculum?
4. �What are the strengths 

and weaknesses of 
the inquiry‑based 
curriculum?

5. �Describe any changes you 
made to the inquiry‑based 
curriculum.

• �What did you add, remove, or change 
and why?

6. �How is your teaching 
philosophy represented 
in the inquiry‑based 
curriculum?

• �How does the curriculum align with or 
contradict your values as a science teacher?

• �What examples can you provide of how 
the curriculum aligns with or contradicts 
your values as a science teacher?

7. �Please describe Next 
Generation Science 
Standards.

• How do you feel about these standards?
• �How do these standards align with your 

values about how and why students 
should be taught science?

• �How does the curriculum align with these 
standards?

• �How is the curriculum successful or 
deficient in meeting these standards?

• �How have you incorporated the standards 
into the curriculum?

Interview 1: Teaching background

Primary Question Probes
1. �How did you decide to go 

into science teaching
• What inspired you?
• �What were your experiences with 

science?
• What were your feelings about science?

2. �What is your teaching 
background?

• How long have you been teaching?
• Where have you taught?
• What subjects have you taught?
• What do you currently teach?
• �What professional development have you 

taken?
3. �What is your science 

teaching philosophy?
• How do you implement your philosophy?
• �What challenges do you face with 

following your teaching philosophy?
4. �How do you identify 

yourself as a science 
educator?

• �Describe your understanding of science 
as a discipline?

• �What does it mean to be a science 
teacher?

• What is important in teaching science?
5. �If you had unlimited time 

and resources, how would 
you teach science?

• What resources would you want?
• Why would you teach it that way?

6. �Why do we have students 
learn science?

• �What is the purpose of students learning 
science?

• �What are the most important things for 
students to learn?

7. �What do students struggle 
with the most in science?

• How do you respond to these struggles?

APPENDIX FOR INTERVIEW GUIDES
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Interview 4: Piloting phenomena‑based curriculum
Primary Question Probes

1. �What is the guiding 
pedagogical framework 
for the phenomena‑based 
curriculum?

• �How would you describe the teaching/
learning style?

• �How does this compare to the 
inquiry‑based curriculum?

2. �What did you teach using 
the phenomena‑based 
curriculum?

• Describe the kits you used?
• What were the major goals?
• What were the specific topics?

3. What do lessons look like?
4. �What role did you, the 

students, and the content 
play when you piloted the 
curriculum?

• �What were your classroom 
expectations for students?

• �How were you positioned in the classroom?
• �How did students receive lesson content?

5. �What were the strengths 
and weaknesses of the 
curriculum?

6. �How did you feel 
teaching lessons from the 
curriculum?

• �Describe some of the lessons you taught.
• �What would you change about those 

lessons?
7. �How comfortable 

were you teaching 
the phenomena‑based 
curriculum?

8. �How does the curriculum 
align with your values on 
science education?

• �How does it align with your values 
concerning how students should learn 
science?

• �How does it align with your values 
concerning why students should learn 
science?

9. �Please describe the Next 
Generation Science 
Standards.

• �How does the curriculum align with 
these standards?

• �How is the curriculum successful or 
deficient in meeting these standards?

Interview 3: Phenomena‑Based Curriculum Professional 
Development

Primary Question Probes
1. �Why was the inquiry‑based 

curriculum replaced?
• �What were the deciding factors in 

switching the curriculum?
2. �How was the new curriculum 

selected?
• �Were you part of the selection 

process?
• �How were your opinions incorporated 

into the selection process?
3. �What concerns did you have 

as the new curriculum was 
selected?

• �To whom did you express these 
concerns?

• �How were your concerns 
addressed?

4.� How were you prepared for the 
new curriculum?

• What was your experience like?
• �Describe some things from the 

in‑service that stood out.
5. �What differences do you see 

between the inquiry‑ and 
phenomena‑based curriculum?

6. �How did the in‑service inform 
your thinking on the role the 
students, the teacher, and the 
content play in the curriculum?

• �How were the expectations of the 
students portrayed?

• �How was the teacher’s position in 
the classroom portrayed?

• �How was the students’ position in 
the classroom portrayed?

Interview 5: Post‑piloting reflections

Primary Question Probes
1. �Having experienced the 

phenomena‑based curriculum, 
would you change anything?

• �What would you change about 
your teaching style?

• �What would you change about 
how the new curriculum is 
taught?

2. �How did you transition back 
to teaching the inquiry‑based 
curriculum?

• �What did it demand of you and 
your students?

• �What did you change about the 
inquiry‑based curriculum?

3. �Did your experience with the 
phenomena‑based curriculum 
inspire any questions or concerns 
about the inquiry‑based curriculum?

4. �What concerns do you have moving 
forward with the phenomena‑based 
curriculum?

5. �What, if anything, would you like 
to add for us to understand your 
experience with the inquiry‑based 
curriculum?
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