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Abstract

To understand the issues of inquiry-based education, I adopted John Dewey’s theory of
inquiry as the analytical framework to examine science learning activities, students’ interactions,
and education standards. Educators have tried to engage students in meaningful learning, but the
analysis revealed that the meaning of inquiry was diverse: interesting hands-on materials to teach
scientific knowledge; collaborative group work for independence and democratic attitudes; and
dynamic problem solving to change the community and the students’ identities. Efforts to
connect students’ experiences with school learning aimed at different learning outcomes and
consequently met with a different set of dilemmas in drawing students’ participation and
supporting their learning. The interaction among the educational goals, the learning outcomes,
and the difficulties shows that we need to evaluate carefully the meanings of inquiry-based
education and its learning goals in order to find better ways to ensure students’ growth to its

fullest.
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Chapter 1

Dewey and Inquiry-Based Education

Dewey in Contemporary Science Education Studies

Many contemporary science educators highlight the role of inquiry in learning science
and try to implement inquiry-based education. When they argue that students should have an
opportunity to participate in scientific inquiry in school, they refer to John Dewey as a pioneer of
inquiry-based science education. The National Research Council (NRC) notes Dewey’s view of
science as “a way of thinking and an attitude of mind” (NRC, 2000, p. 14) rather than just a body
of knowledge. Dewey’s understanding of science is often quoted as a rationale of inquiry-based
education as follows:

Dewey’s general theme was that science teaching gave too much emphasis to the

accumulation of information and not enough to science as a method of thinking and an

attitude of mind: “Science teaching has suffered because science has been so frequently

presented just as so much ready-made knowledge, so much subject-matter of fact and

law, rather than as the effective method of inquiry into any subject-matter.” (Dewey,
1910/1976, p. 70) (requoted from Bybee, 2000, p. 25)

Dewey very much valued the scientific way of thinking as a tool to bring change and liberate
people from prejudice (Connell, 1994). He realized that an open attitude, rigorous
experimentation, and critical reflections of scientific inquiry make its knowledge claims
powerful. He thought the scientific habit of mind fosters invaluable characteristics, such as open-
mindedness toward alternative approaches, confidence to move forward with effort, and
responsibility for the consequences of one’s action (Connell, 1994). Because of the critical role
of scientific thinking in conducting a fruitful inquiry, he regarded science as a useful heuristic to

make an inquiry more trustworthy and successful. Dewey (1910/1976) thus insisted on the



importance of teaching a scientific way of thinking in schools as both a subject matter and as a
general method for learning.
The future of our civilization depends upon the widening spread and deepening hold of
the scientific habit of mind; and that the problem of problems in our education is

therefore to discover how to mature and make effective this scientific habit. (Dewey,
1910/1976, p. 78)

Although Dewey’s emphasis on teaching scientific thinking has been cited in the science
education literature, both the details of his theory of inquiry and the full implications of his
general educational theory have remained peripheral to much of science education research and
practice. Some people believe his work is outdated; others think it has been examined and
understood well enough already. However, many Deweyan scholars have challenged such
beliefs.

Despite frequent references to Dewey, contemporary educators are introduced only to bits
and pieces of his theory without comprehensive background knowledge (Rodgers, 2002). Dewey
wrote a vast amount of writing throughout his life, with each work emphasizing different aspects
of education. Without a complete understanding of his theory, people may draw an
understanding that is quite different from his life’s work (Johnston, 2002). As a result of limited
access to his theory, contemporary educators often end up implementing an educational practice
at odds with his educational vision, while attempting to embody what they conceive as his ideas
(Tanner, 1997).

For example, the National Science Education Standards (NSES) and other science
education literature frequently refer to “Science as Subject-Matter and as Method”” for Dewey’s
work. In that piece, Dewey emphasized his hopeful regard for scientific thinking. He regarded
the scientific method as a general guideline for inquiry and not necessarily technical in nature

(Connell, 1994), yet many people often take his emphasis on scientific thinking as if he argued



for teaching the mechanical steps of the scientific method to improve student’s inquiry ability
(Tanner, 1988). This interpretation is a distortion of his theory. Dewey (1938/1991) repeatedly
emphasized the fluidity of inquiry problems, the situated nature of inquiry, and inquiry as a
participatory practical action. Without mentioning those contextual components of inquiry, his
praise of the scientific method is well known in contemporary science education literature, yet
his theory is incorrectly interpreted as positivistic (Schubert, 1980). Deweyan scholars consider
that interpretation to be ironic, “since Dewey opposed positivism from the start” (Garrison,
1997, p. 98). Because of this misinterpretation, Tanner (1988) asserted, “There is a striking
difference between Dewey’s view of [inquiry'] and the views of those who are responding to the
call to put more [inquiry] in the curriculum” (p. 471). Rodgers (2002) regretted that such practice
leads not only to more isolation of Dewey’s theory from the education field, but also limits our
understanding of the possibilities and issues of inquiry-based teaching and learning. Dewey’s
theory demands a more careful examination in order to be productively incorporated in current
contexts.

This critique of the widespread interpretations of Dewey raises several interesting
questions: What did Dewey really mean by inquiry and by engaging students in inquiry activities
for learning? How would a better understanding of Dewey make his theory more relevant to
science education today? To what extent does it provide an analytical framework for science
learning activities in school? How does it offer a new perspective for evaluating inquiry-based
teaching and learning? What are the most valuable contributions of his theory in addressing

contemporary issues?

' While examining Dewey’s idea, Tanner (1988) used inquiry interchangeably with critical thinking in the
text. I thus changed ‘critical thinking’ to ‘inquiry’ in the quote.



In order to answer those questions, I bring Dewey’s theory of inquiry in dialogue to three
prominent educational topics: (a) education standards for inquiry-based education, (b) students’
nonparticipation in school activities, and (c) social implications of school learning. The full
educational implications of Dewey’s theory are yet to be realized, but this study afforded me an
opportunity to reflect on the meaning of inquiry and the pedagogical goals of our education as

well as to consider the inquiry-based education that Dewey envisioned.

Overview of the Study

In Chapter 2, I describe my understanding of Dewey’s theory of inquiry. Inquiry ranked
as one of Dewey’s main ideas in his career as an educational philosopher, and there are various
interpretations (Johnston, 2006). Rather than delving into the multiple meanings or debates
around Dewey, I describe my understanding of Dewey’s theory of inquiry, which has guided this
research. I believe my interpretation is useful not only for understanding the meaning of inquiry-
based teaching and learning, but also for addressing issues of inquiry-based education to build
better possibilities.

Adopting Dewey’s theory of inquiry as an analytical framework, I examine issues of
science education in various contexts in the following chapters. I intentionally chose a wide
variety of sizes and settings, ranging from a national education standard document to students’
conversational interactions in class, to several science projects comprised of a series of activities,
to a historical interdisciplinary curriculum from Dewey’s Chicago Laboratory School. I have
provided some background information on each context for readers before engaging with Dewey
and educational issues.

Among the most frequently mentioned words in contemporary educational discourse is

"standards." Regardless of whether one is critical or enthusiastic about these standards, they



provide a convenient reference point for contemporary educational ideas. The National Science
Education Standards (NRC, 1996, 2000) provides a set of goals for inquiry-based science
teaching. An analysis of this document in Chapter 3 allows us to evaluate some common
assumptions about inquiry-based science education.

In Chapter 4, I move to a micro-analysis of students’ interactions to examine what kinds
of inquiries students are actually engaged in during a science learning activity. The interactions
occurred at a local middle school called Prairie Middle School, where I conducted a year-long
observation study. A video analysis of three student groups illustrates the dynamics of social,
emotional, and intellectual interactions in relation to the academic task.

In Chapter 5, I investigate how the teachers implemented inquiry at the Chicago
Laboratory School, which Dewey founded. It was challenging to comprehend a teaching practice
that occurred 100 years ago, but I couldn’t omit this case because the school was directed by
John Dewey himself and closely related to his theory development. From various historical
documents, it was clear that the school achieved remarkable success in building productive
learning environments. Yet, [ also realized that the teachers were facing issues similar to those of
their contemporary counterparts and could not fully embody the social aspect of the inquiry-
based education Dewey envisioned.

In Chapters 6 and 7, I explore a couple of community-based school activities. In contrast
to typical science learning activities, students participated in planning and executing a series of
community actions to improve the quality of their lives. The activities at Whittier Elementary
School and Pedro Albizu Campos Alternative High School were chosen to consider a broader,
alternative possibility for inquiry-based learning projects in school.

In Chapter 8, I discusse what we can draw from the dialogues between Dewey’s theory of

inquiry and various issues evident in inquiry-based science education.



Chapter 2
Dewey’s Theory of Inquiry for Inquiry-Based Education

Dewey was a prominent educational philosopher who believed philosophy must
contribute to enhance human lives, and thus focused on the concerns and questions from
ordinary lived experiences (Boisvert, 1998). His assiduous effort to draw fuller meanings from
our experiences resulted in a unique, comprehensive perspective that resonates with our times.
Among Dewey’s many writings, Logic: The Theory of Inquiry (1938/1991) integrates his view
on experience, knowledge, society, and of course inquiry. It provides an alternative, valuable
insight on the goals and issues of contemporary inquiry-based education.

In this chapter, I describe my interpretation of Dewey’s theory of inquiry, drawn from
some of his most celebrated work [e.g., The Child and the Curriculum (1902/1976a), The School
and Society (1900/1976), Democracy and Education (1916/1980), Experience and Education
(1938/1988), and Logic: The Theory of Inquiry (1938/1991)] and selected works by Deweyan
scholars (e.g., Boisvert, 1998; T. Burke, 1994; Campbell, 1995; Connell, 1994; Garrison, 2001;
Johnston, 2006; Tanner, 1997). I then relate some key aspects of his theory to draw educational

implications for inquiry-based education by introducing a set of analytical components.

Dewey’s Theory of Inquiry

Dewey defined the meaning of inquiry in Logic: Theory of Inquiry as follows: “Inquiry is
the controlled or directed transformation of an indeterminate situation into one that is so
determinate in its constituents distinctions and relations as to convert the elements of the original
situation into a unified whole” (Dewey, 1938/1991, p. 108). This definition is not easy to grasp
without both a general understanding his philosophy and some key words used in the definition,

such as controlled transformation, indeterminate situation, and unified whole. Before delving



into Dewey’s theory of inquiry, it is beneficial to understand his ecological, participatory
understanding of the world.

Viewing the world in relation to our interactions. Dewey considered society as an
ecosystem, in which human beings are dynamically interacting with their surroundings
(Noddings, 2007). The simple act of eating, for example, is an interaction with the environment.
Our way of eating is influenced by the amount and type of food, the occasion, the location, the
custom, and other environmental elements. By eating the food, we satisfy our hunger, delight the
chef, and leave less for others. Thus, our activities involve dynamic, harmonious interactions
with the environment.

Because of such constant interactions, Dewey observed that the environment is an
integral part of our lives and it is functionally related to us (Garrison, 1998). He (1935/1987)
wrote, “Life goes on in an environment; not merely in it but because of it, through interaction
with it... The career and destiny of a living being are bound up with its interchanges with its
environment, not externally but in the most intimate way” (p. 19). The reciprocal interaction with
environing social and physical conditions was the fundamental quality of living beings for
Dewey. He (1935/1987) described such interchange with environments as “the very process of
living” (p. 42).

Observing the intimate functional relationship of living beings with the environment,
Dewey (1916/1980) viewed what constitutes an experience is not passive reception of data from
the world, as many philosophers have perceived. Rather, to Dewey, active participation is the
core of having an experience. “When we experience something, we act upon it, we do something
with it, and then we suffer and undergo the consequences” (p. 146). Because Dewey considered
experience to be such a dynamic interaction within our environments, he thought that through

experience, we come to reconstruct ourselves and the environments (Talisse, 2002). Dewey



(1938/1988) wrote, “Experience does not go on simply inside a person. Every genuine
experience has an active side which changes in some degree the objective conditions under
which experiences are had” (p. 22).

In contrast to Dewey’s thinking, we have traditionally believed that the truth is ‘out there’
to be discovered by us, and what we experience does not necessarily reflect the world as it really
is. Because of the discrepancy between our experience and the truth according to Cartesian
dualism and Platonic idealism, we need to distrust our experiences, remove ourselves from any
predisposition and contemplate the world in order to represent the world correctly. Such
epistemology of remote knowledge is the base of our education, and we strive to teach students
the objective body of knowledge, in contrast to students’ experience-based or need-based
situational knowledge (Harkavy & Benson, 1998).

Dewey resisted pursuing the real meaning of the world. He observed the world as
continuously evolving in relation to human beings, and it can be understood differently
depending on the objectives. Instead of explaining our knowing in terms of subject (spectator-
knower) and object (to be known), Dewey explained the mechanism in terms of inquirer,
objective, and subject-matter, in which inquirers seek to acquire relevant information of the
context in relation to the experiences (Boisvert, 1998). This implies that knowing is derived from
our interaction with environment, and the world can only be understood by our active
participation (Connell, 1994).

Because of such reasoning, it is not only meaningless trying to represent the world away
from our experiences but also impossible to understand the world separately from our
interactions within it. Dewey believed that in order to understand the world, we need to
purposefully engage in the world as active participants, rather than contemplating the remote

world. Here, knowing is not an absolute truth, but a provisional, probabilistic guide to make our



future action intelligent and improve the world in return (Boisvert, 1998). Thus, the main
criterion of knowledge to Dewey is how much it contributes to making progress in our lives.
Dewey’s transactive perspective on the world, experiences, and knowing is integrated in his
theory of inquiry.

Inquiry as the way to live and learn. As a particular kind of experience, Dewey
recognized inquiry in relation to the life-long process of learning and interacting within
environments (Talisse, 2002). As we continuously interact within environments, the changing
world brings various challenges to our usual ways of interacting. When a challenge disrupts our
usual coordinated interactions, we recognize the situation as problematic and initiate a process to
change it into a well-balanced interactive system so that we can resume our life. In the
transformative process, we get to know our environment and ourselves better. Such
transformation and sense-making process is called inquiry (Dewey, 1938/1991).

Because we interact with the world in countless ways and encounter challenges at various
points of our lives, Dewey (1938/1991) wrote, “[Inquiries] enter into every area of life and into
every aspect of every area” (p. 106). He thought doing inquiry is “at the very heart of what it
means to be human. It is what enables us to make sense of and attribute value to the events of our
lives” (Rodgers, 2002, p. 848).

When we say “inquiry” within contemporary education discourse, we often think of a
certain kind of school-based teaching method—one involving hands-on, open-ended, student-
centered, reform-based, problem-solving activity in the form of collaborative group work. To
Dewey, however, inquiry is not just a part of academic work. It is the way people live and learn
throughout life, not one of the many teaching methods for teachers to consider (Bruce, personal
communication, 2005). The difference between the common conception of inquiry and Dewey’s

inquiry becomes clear once we consider inquiry in a boring lecture hall.



Imagine in a big lecture hall, the professor is reading a textbook in monotone about the
evolution of ancient animals and half the students are either dozing off or text-messaging under
the table. Contemporary educators would disappointedly say that inquiry is definitely not
happening in this class. Most students are not engaged with the professor’s lecture. There is
neither a hands-on activity, nor any other form of activity that would engage students. In contrast,
Dewey would be able to see some kinds of inquiry going on in such a class. Some students may
be testing their patience and the ability to find valuable links from the presented information to
answer their own questions. For some others, they may be building their ‘crap detecting’ ability
(Postman & Weingartner, 1969) and listing why not to take this course. The students who are
dozing off may be pushing the boundaries of what they can do in class and trying to reconstruct
their role—from passive listeners to active saboteurs of the course. This, however, is not the kind
of inquiry that educators hope to see in an academic setting. Indeed, schooling is to guide
students’ productive inquiry, not to replenish their sleep (Dewey, 1916/1980, 1938/1988). Yet, to
Dewey, any of those students’ behaviors could be an act of inquiry.

We frequently link inquiry with achieving the academic goals set by the teacher. If
students are not following the teacher’s direction to achieve the academic goal, they are not
engaged in an inquiry: they are just uninterested or uninvolved. On the other hand, Dewey would
include those delinquent behaviors as a form of inquiry. Inquiry is our natural effort to resolve a
problematic situation and to build understanding of our environment and ourselves. Those
students are actively trying to address their own agenda in the given circumstances. Thus,
regardless of the alignment with the teacher’s set goals, students are engaged in an inquiry as
long as we are intentionally and reflectively performing an action to address a situation.

Also apparent in the above scenario is the difference in the scope of inquiry between

Dewey and contemporary educators. We often limit inquiry to a cognitive aspect. If students are
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engaged academically in the material, students are doing an inquiry. If students are engaged in
the material for its social or emotional aspects (e.g., building social relations with other
classmates), they are not exactly doing an inquiry. On the other hand, Dewey included all aspects
of human activities as inquiry because he viewed inquiry as part of our life. Our life does not
bring just cognitive challenges. We are tangled in a complex web of emotional, moral, social,
and physical components. Our inquiry inevitably addresses various aspects of our lives.

Dewey’s broad conceptualization of inquiry may perplex contemporary educators. If
inquiry is everyday sense making and students are already doing inquiry on their own accord,
why do we need to teach it to students? If students’ inquiry takes place regardless of the
teacher’s instruction, does it mean we should leave the students to do whatever they fancy? If
inquiry involves noncognitive aspects, what are the boundaries of academic learning? What is
the main goal of inquiry-based instruction, anyway? To answer those questions, we first need to
examine what initiates inquiry in relation to Dewey’s continuity of experience.

Construction of a problematic situation in the continuum of experiences. In order to
initiate an inquiry, an inquirer needs to see that a situation indeed requires an inquiry (Dewey,
1938/1991). The construction of a problematic situation is not a simple mechanism of stimulus-
response, but the result of interplay between the lived experiences of an inquirer and the
environment as a whole. I explore below what constitutes a problematic situation and its
educational implications. The unconventional way of thinking about the interaction between the
situation and lived experiences will provide an insight for how to prepare a productive learning
environment for our students.

Situation as a contextual whole. Dewey’s view on a problematic situation illustrates his
ecological understanding of the world—as an interconnected and interdependent environment

(Boisvert, 1998). When we face a problematic situation, we tend to isolate an event or object as

11



the cause of a problem. Yet, our responses are not simply inscribed in and controlled by an
object or an event. Rather, they are the results of the complex interplay of our experiences and
various environmental elements.

This point is well explained in Dewey’s critique of the reflex arc concept of psychology
(Dewey, 1896/1972a). A stimulus in psychology is understood to evoke a certain response,
which is independent from previous experiences or the context (Hickman, 2001). For example, if
a young girl sees a candle on a table and puts her finger into the flame, a candle is the stimulus
and putting the finger into the flame is the response. There is no contextual or experiential
explanation given in this stimulus-response model. Dewey noticed such a simple model
overemphasizes certain aspects and doesn’t tell the whole story because a candle in itself cannot
inscribe the response. If we are playing an entertaining game, we wouldn’t notice the candle.
Even if we do notice the candle, we wouldn’t put a finger into the flame because we already
know the flame will burn it. Unlike us, the little girl didn’t know the property of a candle or its
flame. When the girl noticed the candle, it was sensible for her to touch the candle because she
had been touching and smelling new things to learn about them. So, she put her finger into the
candle flame. In short, the girl tried to grab the candle flame not just because of the existence of
a candle, but because of the context as a whole. Dewey (1938/1991) wrote, “The object or event
in question is perceived as part of the environing world, not in and by itself; it is rightly (validly)
perceived if and when it acts as clew and guide in use-enjoyment” (p. 73).

Dewey understood the construction of a problematic situation to be the result of an
inquirer’s interaction with various environmental elements that are relevant to disrupt the

harmonious functional relation (T. Burke, 1994). The elements include the inquirer’s lived
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experiences, other people, material artifacts, physical conditions, culture, and language (Dewey,
1938/1988).%* He wrote,
What is designated by the word “situation” is not a single object or event or set of objects
and events. For we never experience nor form judgments about objects and events in

isolation, but only in connection with a contextual whole. This latter is what is called a
“situation.” (Dewey, 1938/1991, p. 72)

Dewey’s perspective on a problematic situation as a contextual whole provides important
educational implications. First, an object or event does not automatically create a problematic
situation for students to initiate an inquiry. Even proven-to-work learning materials may not lead
students to initiate an inquiry depending on the nature of students’ experiences and their
interaction with the environment—because a learning material is only one component in a
situation, not a determinant of constructing a situation. Second, even if a learning material leads
students’ inquiry, they may engage in a different kind of inquiry than the one the teacher
anticipated. Such diverse construction of a problematic situation is not something to be
discouraged, however. It is just a natural process: Inquirers’ different experiences inevitably lead
to different interactions with the environment and a different construction of the situation.”* Third,
in order to encourage students’ engagement in productive inquiry, teachers should understand

students’ experiences and their interactions within the given circumstances. Because students’

* Despite the broad definition, a situation does not include everything in the entire environment. If we
start including anything and everything in a given environment, taking account of a situation becomes an
endless task and so does an inquiry. Rather, Dewey’s situation consists of elements of direct relation in a
problem and of the necessity to address the problem (T. Burke, 1994).

* Because an environment seems to connote only physical conditions, Dewey used a situation to include
cultural, social conditions, and personal experiences as well.

* Acknowledging diverse construction of a situation shouldn’t be confused with conceptualizing a
problem as a purel