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What Does it Mean to Know in Teaching?
New Views of Learning and Approaches to Research on Teaching

Ilana Horn
Vanderbilt University

It is an honor to be speaking at the 20" anniversary celebration of Hyogo University of
Teacher Education’s PhD program. My name is llana Horn and | am a professor at
Vanderbilt University Peabody College, a sister university of this institution.

In preparing for this visit, | have enjoyed the opportunity to learn more about your
programs and the work you do here. | have been asked to share some insights about what
it means to be a scholar of teaching from my time in American universities.

As it happens, | started my PhD program at the University of California, Berkeley almost
exactly 20 years ago. In this way, my own development as researcher of teaching
overlaps with this institution’s history. | will tell the story of how the field of teacher
learning research in the US has shifted during that time through my own story, including
the issues that scholars have addressed and the changing methods for doing so.

The title of my talk today is What Does it Mean to Know in Teaching?: New Views of
Learning and Approaches to Research on Teaching. Before I begin, | will give you a
brief overview of what | will share with you today. First, | am going to provide a brief
history of learning theory in the United States. | do this to provide background for some
of the research I will share with you, with a particular focus on the importance of
sociocultural theory. Second, I will explain how sociocultural theories opened up new
lines of inquiry in the study of teaching. Next I will explain how this line of inquiry
differed from dominant paradigms for research on teaching. I will illustrate this
difference by describing a study I conducted in the sociocultural tradition. Finally, I will
reflect on the implications of my talk on the field of research in teacher education.

A Brief History of Learning Theory

In the late 19" and early 20" centuries, U.S. research on learning was dominated by
behaviorism. Seeking a rigorous empirical basis for a study of behavior, researchers like
E.L. Thorndike and B.F. Skinner sought to explain how learning happened by
documenting what they could see empirically.

Out of this theory, we have ideas like operant conditioning, where actions are shaped by
stimulus and responses in the environment to ultimately change behavior. Skinner
famously made little operant conditioning chambers called “Skinner boxes” that
successfully “taught” pigeons to dance. Through the boxes, food was dispensed in
response to the pigeon’s movements. If he turned his head to the left — the stimulus —
he would get a food pellet — the response. The next time, he had to turn his head a little
further to get his food. Eventually, through operant conditioning, the pigeon learned to
turn in a full circle — to “dance” — to get food.



Behaviorism explained some forms of learning, but it couldn’t explain everything. In the
1950s, the cognitive revolution began. Researchers like Jerome Bruner began to critique
behaviorism, noting that a sole focus on behavior precluded a study of how people
created meaning, a central question in understanding why people do what they do.
Researchers realized they could do empirical studies that included a theory of the mind.
Using methods like case studies and talk aloud protocols, investigators could examine
how people made sense of the world.

Cognitive science, as it came to be called, led to important insights like schema theory
and conceptions. A schema is a general system for understanding how knowledge is
represented and how it is used.

Researchers can look for evidence of different schemata (the plural of schema). Like the
behaviorists, they observed what people did. However, they augmented this by asking
people to explain their thinking through interviews and surveys.

To give an example of a schema, let’s take the word “dog.” When | say “dog” what do
you imagine? You probably think of four-legged animals that bark, are furry, have tails.
But how do you know that these are all dogs?

How do you know that these are not?

This is the question that underlies the idea of schemata.

The examination of schemata started to point to the importance of culture. Schemata are
closely related to prototypes. So, for example, when | say the word “furniture” what do
you think of? I am truly curious. Linguists have found that when you say the word
“furniture” to Americans, they think the best examples are chair and sofa. When you say
the word “mdbel” to Germans, however, they think the best examples are bed and table.
Our schemata and our prototypes — the building blocks of concepts in the world — are
culturally specific.

By the early 1990s, this increasing recognition of the importance of language, culture,
and context shifted our ideas about learning yet again. Language and culture were not just
the setting for development and thinking — some kind of external variable to be
controlled for — they were, in fact, fundamental components of these mental processes.
This insight meant that, to explain some learning phenomena, researchers needed to do
more than describe mental structures.

This required another broadening of research methods. Using linguistics, anthropology,
and sociology, learning researchers wanted to account for how concepts stretched beyond
individual minds and into the world. Deeply influenced by Soviet psychologist, Lev
Vygotsky, researchers working in this sociocultural tradition examined learning as it
happened in interactions in the world, requiring new units of analysis. That is, instead of
studying individuals as they learned, researchers sought ways to study individuals in
context.



Incorporating Sociocultural Theory with the Study of Teaching

My own research takes up these sociocultural insights to re-think how we study teacher
learning. Let me paint a bit of a picture for you about the various strands of inquiry that
shaped my work.

First, when | entered my doctoral program at UC Berkeley in the mid-1990s, debates
between cognitive and sociocultural perspectives on learning were quite active in my
courses and in research groups. Although most arguments centered on questions of
student learning, there was a growing interest in what was often called “out-of-school
learning.” Influenced by anthropological researchers like Jean Lave, a small group of
scholars studied workplace learning, a particularly pressing topic in our modern
information economy, where workers must constantly adapt to a rapidly changing world.

Meanwhile, in educational policy studies, there was a growing recognition that research
on school organization, curriculum, and teacher professional development had
overlooked a central question: How do teachers’ learn? Since almost all school
improvement efforts want to improve instructional quality — through curricular reform,
changes in scheduling or assessment techniques — they all depend on what happens
inside of classrooms. And that, of course, depends on what happens with teachers.

For this reason, educational policy scholars like Judith Warren Little were recognizing
that teachers’ learning is an underanalyzed component of any efforts at school change
or instructional improvement. Yet it was not central to policy designs — let alone to
analyses of their effectiveness.

The moment was ripe for somebody to connect these ideas. My work starts with the
policy-based observation that designs for instructional change must consider teacher
learning. | then use methods and insights from sociocultural theories of learning to
examine how teachers’ learning happens in the school as a workplace. As the
sociocultural theorists suggest, what teachers know and learn is not solely a product of
what is in their individual heads. Concepts for teaching draw on culturally specific
practices and language in the world. For instance, in the U.S., we start grouping children
by ability levels at a very young age. The concept of a “high ability 6 year old” makes
sense for American teachers in a way that it would not in countries that do not use this
form of tracking so early. There are consequences to that concept having social meaning,
as educators make decisions about their schools and classrooms and parents advocate for
certain experiences.

By using sociocultural perspectives to explain teachers’ learning, my research is both
more culturally specific and theoretically specific than much prior work. Although the
details of what I find about U.S. teachers may not generalize to other countries, it is my
hope that my descriptions of teachers’ learning can be more generalizable. To do this
work, I needed to find my way with other influential ideas in teacher education while
developing methods for my investigations.



Reconciling Sociocultural Theory with Dominant Paradigms

Undoubtedly, the most influential idea in U.S. teacher education in the 1990s was Lee
Shulman’s concept of pedagogical content knowledge. Pedagogical content knowledge —
—what we call PCK in English — points to the kinds of understandings that lie at the
intersection of subject matter knowledge and teaching knowledge. For example, PCK
includes:

e regularly taught topics in a subject area;

o useful representations of ideas;

o powerful analogies, illustrations, examples, explanations, and demonstrations;

o what makes the learning of specific topics easy or difficult.
All of these — and probably more -- make up what Shulman called the “missing
paradigm” in teacher education.

It is hard to overstate the influence of Shulman’s ideas in the U.S. The two articles he
wrote to introduce PCK have been cited over 13,000 times — each.

The influence of this idea extends beyond scholarly debates. Teacher education programs
re-organized to newly emphasize teachers’ content learning and connect it to the work of
teaching. Instead of studying generic principles for curriculum or teaching, researchers
investigated what it meant to teach specific content. Whole research programs developed
to identify, develop, and measure PCK.

Some of the deepest work in this field has been in the content area of mathematics
education. And it has yielded some powerful findings. For instance, teachers’
mathematical knowledge for teaching — another term for PCK — is significantly
related to student achievement gains.” (Hill, Rowan & Ball, 2005). So teachers’ PCK
matters for students’ learning. Likewise, there is a significant, strong, and positive
association between levels of [PCK] and the quality of instruction (Hill et al., 2008).
Shulman clearly identified something that we, as a field, have been able to pursue
empirically and ascertain its power.

Shulman’s paradigm answers some urgent questions in teacher education. The
implications are clear. Good teaching does demand a specialized form of knowledge that
is related to but distinct from content knowledge and generic teaching knowledge. This
knowledge has identifiable consequences for both student learning and the quality of
instruction. The focus on PCK in both research and practice has yielded important results.

Notably, Shulman’s construct fits well within the paradigm of cognitive science. That is,
PCK and its related knowledge structures are reminiscent of the schemata that cognitively
oriented researchers wanted to identify. PCK describes knowledge structures that signal
expert teaching practice — mental maps, prototypes, and related conceptions.

So what is the problem? Shouldn’t we just simply keep this productive research program
moving forward?
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Recall that the power of cognitive science was the re-introduction of the mind in studies
of learning. Indeed, understanding the knowledge structures of successful teachers is a
great contribution. It gives us an image of expertise. PCK gives us something to
document, design for, and develop in teachers and schools.

Recall also that a limit of cognitive science was that it granted less attention to the
cultural tools for and social consequences of those knowledge structures. While PCK-
related research can give us something powerful to guide our work, it does not
provide an understanding of

(1) how teachers develop this type of knowledge, or

(2) how it might “work” in particular settings — different teachers, different
students, different cultural resources.

The Sociocultural Turn

For this reason, | take the sociocultural turn in my own work. I develop this critique of
cognitively oriented studies of teacher knowledge and learning to better understand these
two questions.

The sociocultural turn requires us to re-interpret previous findings in teacher education
research. To do so, we need to account for more than what teachers, as individuals, know,
and instead looking at what teachers, as individuals-in-context, can do and make sense of.

Okay. So let’s take teachers as individuals-in-context. The primary context for teaching is
school. As it turns out, school is a powerful cultural institution.

In the democratic ideal, schools play the role of equalizers by helping children develop
according to their needs and potential. Sociologists of education find that, in the U.S.
more than in most developed countries, schools often contribute to social stratification,
meaning that children maintain their social status through schooling. For this reason, U.S.
schools are frequently places for social reproduction more than social transformation. In
other words, middle class American children can statistically expect middle class
educational outcomes. Likewise, children living in poverty can expect to maintain their
lower social status.

What is going on in schools that lead to such status maintenance? Clearly, there is
differential treatment of children that lends the institution a conservative impulse. That is,
as children move through schooling, things are kept more the same than they are
transformed, and these outcomes are measurable on a social level. Whatever we believe
about teaching and learning of individuals, social processes are playing a big role in
academic outcomes. Children’s social and cultural are affecting what they are learning,
pointing to a need for sociocultural analyses.
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| argue that the ways that these underlying social processes also point to a need to
understand how they influence teachers’ learning. In other words, we need to see
teachers as individuals-in-contexts, drawing their understanding from the social world.

Recall earlier the example of the “high ability six year old.” | stated that that concept
makes more “sense” to U.S. teachers than teachers in other countries because of the ways
that we group children into academic tracks at very young ages. This common practice,
academic tracking, is one of the many ways schools contribute to social stratification.
Educational researchers like Jeannie Oakes have documented how tracking contributes to
social stratification. In the U.S., children from lower class households or who come from
culturally minoritized populations are overrepresented in lower academic tracks. This
creates, on the social level, a schema of high and low ability rooted in class, linguistic,
and racial prejudices. Lower-ability classes look like this. Higher ability classes look like
this.

If teachers develop this biased concept of ability, rooted in their social world, we can see
how schooling can reproduce social stratification. The famous Pygmalion in the
classroom (1968) experiment found that teachers’ expectations had a profound effect on
student outcomes. If we are building schools that reinforce biased concepts, we can see
how schools reproduce social stratification.

It can be productive to think of teachers as individuals-in-contexts, where their
concepts about teaching develop through social and cultural processes.

Example Study: Teachers’ Learning in Context

In 2002, 1 did postdoctoral work at Stanford University with Professor Jo Boaler. She was
in the midst of a longitudinal project comparing students’ mathematics learning at two
high schools taking different approaches to teaching. One school, which we called
Railside, had fundamentally changed its teaching to help students make sense of
mathematical ideas — what | will call for short a “progressive approach.” A second
school, Greendale, had some of its teachers involved in progressive teaching, but at the
same time, there were other math teachers who had no interest in teaching in that way.
They maintained what | will call a “traditional approach” to their instruction.

The two mathematics departments, as teacher learning environments, can be understood,
in part, through their curricular organization, pictured here.

For simplicity, let’s start with Railside’s curriculum. Students entered the math
curriculum with a two-semester sequence, Algebra A and Algebra B. They progressed
along each year, qualifying for college by the time they completed the fourth course in
the sequence. I realize you do not organize your math curriculum like this in Japan, but
you do not need to worry about the course titles as much as the point here: students were
eligible for college once they reached this course here, Algebra 2.

Look, in contrast, at Greendale’s curriculum. Students could enter in one of three tracks.

This upper level track was the “progressive approach” track that used integrated
mathematics and project-based learning. This middle track was the “traditional approach.”



This bottom track was a “remedial” track for students whose skills were not seen strong
enough for the college preparatory curriculum of the first two tracks.

So, what do these two different teaching environments do for teachers’ learning? How do
they shape what they know? How do they co-constitute concepts?

I spent a lot of time observing and interviewing teachers and students. | wanted to
understand how these different environments shaped ideas about mathematics, learning,
and teaching. I won’t be able to get into all the details here, but you can read up if you are
interested.

For the purposes of this talk, what is important to note was the ways this social
organization shaped teachers’ understandings of their work. One example: at Greendale, |
asked all of the teachers whether they agreed or disagreed with the statement that “not all
students were capable of learning all aspects of mathematics.” At Greendale three
teachers disagreed with the statement, while two others agreed with it.

At Railside, in contrast, all of the teachers “strongly disagreed” with the statement.

Believing that all students were capable of learning mathematics changed how the
teachers worked together. In addition, that belief was reflected in their curriculum
organization. There was no remedial track that kept some “less capable” students separate.
At Railside teachers reported spending significantly more time planning together (an
average of 195 minutes per week versus 25 minutes per week) and all responded
positively to statements like “I can count on my colleagues to help me.”

| observed and recorded the two groups of teachers’ conversations as they planned
together. Drawing on methods from cognitive science, | analyzed these conversations as
“found talk aloud protocols.” Just as cognitive science researchers examined the
sensemaking of problem solvers by asking participants to “talk aloud” as they thought, I
examined the teachers’ sensemaking as they naturally identified and addressed problems
of teaching practice in their conversations. In this way, my methods built off of insights
from cognitive science while taking an anthropological approach to looking at the social
world as it is.

| found important differences in the ways the two groups of teachers collaborated. Social
organization and beliefs reinforced each other at Railside, making collegial collaboration
an important part of their work. Social organization and beliefs opened up avenues for
teacher inquiry, as they worked together to craft their lessons and support their students’
success. They would identify problems of practice, bringing up a lot of their own doubt
and uncertainty as they sought their colleagues’ advice. In contrast, the Greendale
teachers’ conversations focused on procedures, like who was going to cover the after
school tutoring clinic, and not on classroom practice. The social organization of teachers’
learning had an impact on teachers’ individual sensemaking. even the teacher at
Greendale who was most committed to a progressive approach to mathematics teaching



had somewhat deficit views of her students.For instance, she saw the separate remedial
track as a good idea since it allowed her, as a teacher, to address students’ lack of
confidence. She adapted her teaching by lowering her expectation of her students, not
requiring them to complete their homework.

When | interviewed these groups of teachers and watched them teach, | saw important
differences in how they made sense of their work — especially how they made sense of
their students’ learning. When a student struggled at Greendale, teachers were more
likely to attribute it to a fixed attribute of that child. When a student struggled at Railside,
teachers were more likely to see it as a temporary problem, one that can be overcome
with further effort on the part of the student and teacher.

Linking back to the Pygmalion effect study, these differences in teachers’ conceptions
and beliefs made a difference for student achievement. Students persisted in their
mathematical studies at Railside, in part, because their teachers’ persisted in believing in
them.

Thirty-six students entered Greendale in the school’s remedial track. Only one of them
qualified for college. In contrast, | saw many students enter Railside with lower
achievement scores than those 36 students who, nonetheless, ended up qualifying for
college. This suggests that the students in Greendale’s remedial track were disadvantaged
by the curriculum structure, but also the ideas the teachers developed about them, as
students, as a result of that structure.

When I reflect on what | learned by studying the Greendale and Railside teachers, PCK
alone does not help me understand the differences in how they taught. I can go through
each of the teachers and see that almost all of them had strong content knowledge, with
varying degrees of pedagogical sophistication. | see something that came before any
measurable difference in PCK would matter:

The difference | see between the two groups of teachers are in their beliefs about
students’ capabilities, which are, in turn, linked to their pedagogical decision-making.

Implications for Teacher Education

I have done quite a few studies on teachers’” workplace learning now, so my conclusion
comes not only out of the Railside study but out of the many studies that followed.

This, to me, is one of the biggest takeaways from a sociocultural perspective. PCK
emphasizes the organization of information — that list of regularly taught topics in a
subject area; useful representations of ideas; powerful analogies and so on. That is
declarative knowledge for teaching. Its appeal is that we can pin it down, name it,
“deliver” it in teacher education.

However, what distinguishes the accomplished teachers | have studied is their

pedagogical judgment —the way that they interpret situations, attend to all the
complexity, and weigh the trade offs for their instructional choices.

— 17 —



So the single biggest implication for a sociocultural perspective, in my view, is the need
to support pedagogical judgment.

In the U.S., I am currently involved in a project that is designed to help teachers think on
their feet through the use of clinical simulations. Using an approach to professional
education modeled after medical education, we use actors to improvise interactions with
student teachers. By design, we have something “unexpected” happen in the simulations
as a way of helping teachers think on their feet. Because the simulation encounters are
filmed, we can then use the video records to debrief and discuss the student teachers’
pedagogical judgment.

I have never had the pleasure of seeing Lesson Study in Japan, but from what | have read,
Lesson Study supports pedagogical judgment by taking teachers through a process of
planning, observing, enacting, and discussing how a lesson went.

The Future of Teacher Education Research

So what does this all mean for the future of research on teacher education? In a recent
review of research on teacher education in the United States, Marilyn Cochran-Smith and
her colleagues found that the vast majority of studies involve small-scale, single site
studies that aim to improve teacher preparation. They conclude that the field needs both
large scale and longitudinal studies to improve the practice of teacher education. They
also point out that most teacher education studies investigate how teacher education
influences teachers’ beliefs more often than it investigates the influence on teachers’
practice. Both of these points about teacher preparation research also apply to research
on professional development.

I add one more recommendation to their list. In my talk today, | made the point that
research on teacher education and professional development needs to be explicit
about its assumptions about the nature of teacher learning. Our assumptions about
teacher learning shape how we, as researchers, look for it. It influences our study designs.
Do we think teachers learn like the dancing pigeons? Then we need to look for what
reinforces and shapes their behaviors. Do we think that teachers learn by developing
mental models — schemata — of what they do? Then we need to identify those. Do we
think that teachers learn through their experiences in social and cultural institutions like
schools? Then we need to capture those processes.

Our theories of learning also influence our work as teacher educators. A cognitive view
of learning suggests that we need to help our students get the right mental models of
teaching practices to support their learning. A sociocultural view extends that to think
about the dynamic process of pedagogical judgment, as they respond to the range of
situations they will encounter.

I realize that it may sound as if | am arguing against a cognitive view of learning.
Although there is disagreement on this point in the field of learning sciences, | contend



that cognitive theory is commensurate with sociocultural theory. As Jim Greeno once
said in a conversation, “cognitive theory is to sociocultural theory as Newtonian physics
is to quantum physics.” In other words, sociocultural theory does not negate all the
findings of cognitive theory. As | described, PCK as a construct — a cognitive construct
— has yielded some important findings about teacher learning.

Instead, like quantum physics, a sociocultural perspective takes a more dynamic view of
phenomena and demands a more expansive view on what counts.

I thank you for your time and attention, and | look forward to hearing your thoughts and
questions.
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